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publication  issued  jointly  by  the  Light-House  Board  and  the  Coast  and  Geodetic  Survey.  These  can  be 
obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  Coast  and  Geodetic  Survey,  from  United  States 
Oustom-Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in  the  principal  seaboard  cities 
of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this  Office. 

Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  suggestions  for  increasing  the  usefulness  of  charts  or  of  these 
Tide  Tables  to  the  **  Superintendent  of  Coast  and  Geodetic  Survey,  Washington,  D.  C."  A  piece  of  the  chart 
affected,  showing  the  change  proposed,  should  accompany  the  information  supplied.  This  Office  will  replace, 
free  of  charge,  any  chart  so  used. 

A  limited  number  of  Chart  Catalogues,  indicating  the  outlines  of  Coast  and  Geodetic  Survey  Charts, 
will  be  sent,  free  of  charge,  to  any  address. 

The  list  of  Light- Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 
the  different  Light-House  Districts,  published  by  the  Light-House  Board,  can  be  obtained,  free  of  charge,  on 
application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light- House 
Districts,  from  the  United  States  Custom-Houses,  or  from  the  principal  Agencies  of  the  Coast  and  Geodetic 
Survey. 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 
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The  following  tide  tables  for  the  year  1J>10  have  been  prepared  in  the  tidal  division 
of  the  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the  volumes  for 
preceding  years,  but  improved  values  have  been  introduced  wherever  better  data  could  be 
made  use  of. 

Tide  tables  for  the  use  of  mariners  have  been  published  by  the  Coast  and  Geodetic 
Survey  every  3'^ear  since  1853.  For  the  first  fourteen  years  these  tables  appeared  as 
appendixes  to  the  Annual  Reports  of  the  Superintendent  of  the  Survey,  and  consisted  of 
more  or  less  elaborated  means  for  enabling  the  mariner  to  make  his  own  tide  predictions 
as  occasion  arose.  The  first  attempt  b}'^  this  Survey  to  give  predicted  tides  was  by  the 
issue  of  two  pamphlets  entitled  "  Tide  Tables  for  the  Atlantic  Coast  of  the  United  States 
for  the  year  1867,"  and  "Tide  Tables  for  the  Pacific  Coast  of  the  United  States  for  the 
year  1867,"  respectively.  The  former  contained  the  predicted  times  and  heights  of  the 
high  waters  only  for  each  day  of  the  year  1867  at  15  stations,  together  with  tidal  con- 
stants and  difl'erences  for  108  stations.  The  latter  contained  similar  predictions  for  4 
stations,  together  with  differences  for  16  stations.  This  marked  a  distinct  advance  over 
the  earlier  tables  which  had  been  issued  by  this  Surve\\ 

The  following  year  it  was  found  desii-able  to  include  the  low  waters  in  all  the 
predictions  for  the  Pacific  Coast,  but  for  only  one  station  on  the  Atlantic  Coast,  and  it 
was  not  until  the  year  1887  that  the  low  waters  were  given  for  all  the  Atlantic  Coast 
stations.  Coimnencing  with  the  year  1896  the  tide  tables  were  extended  to  include  the 
whole  maritime  world,  practically  as  in  the  present  volume. 

In  order  to  meet  the  demand  for  a  cheap  edition  of  the  tide  tables  for  the  United  States 
and  adjacent  waters,  two  reprints  have  been  issued,  one  for  the  Atlantic  Coast  of  the  United 
States,  including  Canada  and  the  West  Indies,  price  15  cents;  and  the  other  for  the  Pacific 
Coast  of  the  United  States,  together  with  a  number  of  foreign  ports  in  the  Pacific  Ocean, 
price  10  cents. 

This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

VV.  D.  Alexander,  Surveyor-Greneral  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1899). 
W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  tidal  infor- 
mation for  Canadian  ports. 
Anoales  hydrographiques,  Paris. 
Annuaire  des  Mart^  de  la  Basse  Cochinchine  et  du  Tonkin,  for  1894  and  subsetjuent  years. 

Annaalre  des  Maries  des  c6tea  de  France,  Paris. 
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Anuario  de  la  Direcci6n  de  Hidrograffa,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rfo  de  la  Plata,  por  C.-A.  Ayooena,  Montevideo,  1891. 

Ricardo  M.  Arango,  Division  Engineer,  Panama  Canal  (1906),  tides  at  Cristobal  and  Panama. 

Edwin  B.  Simpson-Baikie,  Royal  Mail  Steam  Packet  Company,  Southampton,  England,  tides  at  Margarita 

Island,  Venezuela. 
Manoel  Carneiro  de  Souza  Bandeira,  Civil  Engineer,  Hydrographic  Service,  Rio  de  Janeiro,  Brazil. 
A.  J.  Pinto  Basto,  Lieut.  Commanding  the  Mindovyf  Portuguese  Navy,  Lisbon,  Portugal  (1897). 
John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
A.  M.  Beaupr^,  United  States  Minister  (1905),  Buenos  Aires,  Argentina. 
G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 
C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 
A.  M.  Bisbee,  Coast  Inspector  (1894),  Shanghai,  China. 

Roger  S.  G.  Boutell,  Secretary  of  Legation  of  the  United  States  (1906),  The  Ha?ue,  the  Netherlands. 
Canadian  Tidal  Survey  (see  "Tidal  and  Current  Survey  of  Canada"). 
R.  W.  Chapman,  Professor  in  University  of  Adelaide,  harmonic  tidal  constants  for  Pbrt  Adelaide,  South 

Australia. 
Charts  of  various  nationalities:  American,  English,  Dutch,  FoBoch,  German,  and  Spanish. 
Chief  of  Engineers,  U.  S.  A.,  War  Department,  Wafihington,  D.  C. 
J.  M.  Clapp,  Assistant  U.  S.  Engineer  (1908),  tides  at  Toke  Point,  Washington. 
Powell  Clayton,  United  States  Ambassador  (1905),  Mexico. 

Coast  Pilots  and  Pilots  of  various  seas:  American,  English,  French,  German,  Spanish,  and  Portuguese. 
John  G.  Coolidge,  United  States  Secretary  of  Legation  (1905),  Peking,  China. 
£.  L.  Cortbell,  C.  E.,  tidal  observations  at  the  mouth  of  the  Panuco  River,  Tampico,  Mexico. 
George  H.  Darwin,  Cambridge,  England. 
W.  Bell  Dawson,  D.  Sc,  C.  E.,  Engineer  in  charge  of  Tidal  and  Current  Survey  of  Canada;  Department  of 

Marine  and  Fisheries,  Ottawa,  Canada.    Reports  of  progress,  of  Tidal  and  Current  Survey,  Tide  Tables, 

and  tidal  differences  for  Canadian  ports! 
Charles  Denby,  United  States  Minister  (1894),  Peking,  China. 

Director  Ofidna  Hidrogrdfica,  Valparaiso,  Chile,  hourly  heights  of  the  sea  at  Valparaiso  for  one  year. 
H.  Percival  Dodge,  United  States  Secretary  of  Embassy  (1905),  Berlin,  Germany. 
Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 
Alex.  Duncan,  Pilot  Master  (1894),  Geoi^getown,  Demerara. 
0.  0.  Eckford,  United  States  Consul  (1894),  Kingston,  Jamaica. 
G.  W.  Ellis,  United  States  Secretary  of  Legation  (1905),  Monrovia,  Liberia. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  German,  and  Spanish. 
W.  H.  Finley,  a  pamphlet  on  the  Approximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  H.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.     Herausgegeben  vom  Reichs-Marine-Amt,  Berlin. 

E.  A.  Gieseler,  Assistant  U.  S.  Engineer,  tides  at  Panama,  January  1,  1885,  to  September  30,  1888. 
David  Gill,  H.  M.  Astronomer  (1894),  Cape  Town  Observatory,  Cape  Town,  Africa. 
W.  T.  Glasgow,  Secretary  of  Marine  Department,  Wellington,  New  2fealand,  tidal  observations  for  Port 

Chalmers,  New  Zealand,  for  the  year  1898. 
Geo.  W.  Goethals,  Chairman  Isthmian  Canal  Commission  (1909),  tides  at  Cristobal  and  Panama. 
R.  J.  L.  Guppy  (1894),  Trinidad,  West  Indies. 
Arthur  S.  Hardy,  United  States  Minister  (1905),  Madrid,  Spain. 
P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  ports,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China. 
Hydrographer,  Hydrographic  OflSce,  Navy  Department,  Washington,  D.  C. 
Hydrographic  Office,  Admiralty,  London,  England,  the  loan  of  valuable  tidal  records  in  many  parts  of  the  world. 
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Ing^nieur  en  Chef  de  Conatniction  da  Canal  de  T  Isthmus  de  Panama,  the  tides  at  Colon  and  Panama. 

Japanese  Naval  Department,  through  Edwin  Dun  (1894),  United  States  Minister,  Tokyo,  Japan. 

Centre- Admiral  R.  von  Kalmdr,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  four  years  1884-1887. 
Alex.  Lemos,  Engenheiro  do  Servico  de  Mar^s  e  Correntes  (1909),  tidal  constants  for  Brazilian  ports. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine. 

Ernest  Lyons,  United  States  Minister  Resident  and  Consul-General  (1905),  Monrovia,  Liberia. 
Gmtis  J.  Lyons,  Hawaiian  Government  Survey  (1895),  Honolulu,  Hawaiian  Islands. 
Fenton  R.  McCreery,  Secretary  of  American  Embassy  (1906),  Mexico  City,  Mexico. 

D.  W.  Maratta,  United  States  Consul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Austlralia,  through  Charles  A.  Murphy,  United  States  Consular  Agent 

(1894),  Port  Adelaide. 
William  L.  Merry,  United  States  Minister  (1905),  San  Jos6,  Costa  Rica. 
George  V.  L.  Meyer,  United  States  Ambassador  (1905),  Rome,  Italy. 

E.  B.  Michel],  Bangkok,  Slam,  through  John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
Ministerie  van  Marine,  Afdeeling  Hydrc^raphie,  's  Gravenhage,  Netherlands. 

Frederick  G.  Moiigan,  United  States  Vice-Consul  (1904),  Cairo,  Egypt. 

(Charles  A.  Murphy,  United  States  Consular  Agent  (1894),  Port  Adelaide,  South  Australia. 

K.  Nevill,  H.  M.  Astronomer  (1894),  Durban  Observatory,  Durban,  Africa. 

Stanford  Newel,  United  States  Minister  (1905),  The  Hague,  Netherlands. 

Oficina  Hidrogrdfica,  Santiago,  Chile. 

W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 

J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 

Proceedings  of  the  Royal  Society  of  London. 

B.  S.  Rairden,  United  States  Consul  (1894),  Batavia,  Java. 

Reichs-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 

Reports  of  the  British  Association  for  the  Advancement  of  Science. 

Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 

E.  Roberts,  Chief  Assistant,  Nautical  Almanac  Office,  London,  England,  harmonic  constants  for  Canadian 

ports,  calculated  from  the  observations  and  data  of  the  Canadian  Tidal  Survey.    Also  harmonic  oonstanis 

for  Hongkong,  China,  and  Singapore,  Malay  Peninsula. 
Capt.  John  Rodgers,  U.  S.  N.,  tides  at  Papeeti,  Tahiti. 
H.  H.  Rousseau,  Civil  Engineer,  U.  S.  Navy  (1906),  Mare  Island,  Cal. 
H.  C.  Russell,  H.  M.  Astronomer  (1894),  Sydney  Observatory,  Sydney,  New  South  Wales. 

C.  M.  Saville,  Assistant  Engineer,  Panama  Canal  (1909),  tides  at  Cristobal  and  Panama. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 

Edgar  K.  Smoot,  C.  E.,  tidal  observations  at  Manzanilla,  Mexico. 

James  Spaight,  United  States  Vice-Consul  (1894),  Demerara. 

John  F.  Stevens,  Chief  Engineer,  Isthmian  Canal  Commission  (1906),  tides  for  Colon  and  Panama. 

Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Observatory  (1894),  Batavia,  Java 
Studien  over  Getijden.  Overgedrukt  uit  het  Tijdschrift  van  het  Koninklijk  Instituut  van  Ingenieurs, 
Afdeeling  Nederlandsch-Indie,  Batavia,  Java.  Also,  "Wind  and  Weather,  Currents,  Tides,  and  Tidal 
Streams  in  the  East  Indian  Archipelago,"  Batavia,  Java,  1897. 

D.  C.  F.  Thompson,  R.  N.,  Harbor  Master  (1894),  Kingston,  Jamaica. 
David  E.  Thompson,  United  States  Ambassador  (1907),  Mexico. 

Tidal  and  Current  Survey  of  Canada,  Reports  of  progress,  Tide  Tables  and  harmonic  constants  for  Quebec,  St 
Paul  Island  in  Cabot  Strait,  Halifax,  Nova  Scotia;  St.  John,  New  Brunswick;  Victoria,  and  Sand  Heads. 
Strait  of  Georgia,  British  Columbia;  from  which  the  Tide  Tables  for  Halifax  and  St.  John  are  calculated. 

Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 
Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
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Tide  Tables  for  the  Indian  Ports,  London,  England. 

Charlemagne  Tower,  United  States  Ambassador  (1905),  Berlin,  Germany.  * 

Transactions  of  the  Royal  Society  of  London. 

Udgivet  af  den  norske  Gradmaalingskommission,  Christiania,  Norway. 

J.  T.  Walbran,  Captain  of  the  D.  G.  S.  (^uidra  (1896),  British  Columbia. 

W.  E.  Wall,  Surveyor,  Hawaii  (1909),  tides  at  Honolulu. 

H.  N.  P.  Wallaston,  Secretary  of  Customs  (1894),  Melbourne,  Victoria. 

Rear- Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer  (1896),  Hydrographic  Offiw,  Admiralty,  London^ 

England. 
Thomas  Wilson,  Secretary  of  Harbor  Trust  (1898),  Greenock,  Scotland. 

The  predicted,  time  and  height  of  the  high  and  low  waters  for  70  principal  ports 
or  stations  are  given  in  Table  1,  pages  52-332,  for  each  day  throughout  the  entire  year 
1910.  They  have  been  made  by  means  of  the  Ferrel  tide  machine,  described  in  Appendix 
10  of  the  Superintendent's  Report  for  1883.  The  harmonic  constants  used  for  these  predic- 
tions, as  well  as  the  length  of  series  analyzed,  are  given  in  Table  4  of  this  volume. 

These  stations  are  distributed  as  follows:  20  on  the  eastern  and  7  on  the  western 
coast  of  North  America,  4  in  South  America,  14  in  Asia.  1  in  Africa,  15  in  Europe,  and  9 
in  Oceania.  They  are  usually  referred  to  in  this  volume  as  principal  or  standard  ports. 
These  predictions  are  extended  to  about  three  thousand  subordinate  stations  by  means 
of  the  tidal  differences  and  ratios  of  Table  3,  pages  338-453.  The  predicted  times  of  all 
the  slack  waters  for  the  year  1910  are  given  for  two  stations,  Seymour  Narrows,  British 
Columbia,  and  Sergius  Narrows,  Alaska,  on  pages  492-499. 

An  explanation  of  the  tables,  with  examples  of  their  use,  is  given  on  pages  37-50,  an 
index  of  principal  ports  is  given  on  page  52,  and  a  general  index  on  pages  527-530. 

O.  H.  TiTTMANN, 

Superintendent. 
November,  1908. 
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TREATISE  ON  TIDES. 

1.  General  statements. 

The  word  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  water^  and  then  falls  until 
it  reaches  a  minimum  height  called  Imo  water;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difficult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
stared.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  character  of  the  tide. 

For  reasons  to  be  given  later,  biised  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  water  intet^val  (HWI)  or  high  water  lunltidal  interval^  or 
the  corrected  establishment.  In  like  manner  the  low  water  interval  (LWI)  or  Imn  water  Inni- 
tidal  interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee,  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  apogean^  or  tropic  tides.  Spri?ig  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tidi's  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  $^  8. 

2.  Directions  for  ohserving  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  m  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  permanent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  any  future  time. 

Direct  staff  readings. — The  staff  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty- four  hours  of  each  day  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.     It  should 
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always  be  specified  in  the  record.  In  making  <juch  observations  it  is  of  importance  to  know 
the  time  to  within  about  one  minute.  In  high  and  low  water  observations  readings  should 
be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each 
of  the  four  tides  of  the  day.  In  reading  a  height  upon  the  staff,  unless  the  surface  of  the 
water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves. 
A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these 
readings.  When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 
communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be 
observed  instead. 

Box  gauges. — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises 
and  falls  with  the  tide.  In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be 
graduated;  in  othei*s  the  float  is  attached  to  a  wire  or  cord  which  passes  over  a  pulley,  then 
along  a  graduated  scale,  and  terminates  in  a  counterpoise.  This  gauge  permits  readings 
to  be  made  when  the  sea  is  comparatively  rough.  A  simple  staff  gauge  should  always  be 
located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it 
is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered. 

Automatic  or  self-regtHtering  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and 
box  similar  to  those  employed  in  a  box  gauge.  The  motion  of  the  float,  as  it  rises  and  falls, 
is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.  Uniform 
motion  is  imparted  to  the  paper  by  means  of  a  cylinder  or  drum  driven  by  a  well-regulated 
clock.  The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the 
'  paper.  The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  from 
one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  an^  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 

3.   Oeneral  properties  of  tides. 

Confining  one's  attention  to  a  particular  station,  the  following  ^properties  common  to 
most  tides  are  usually  revealed  by  means  of  a  few  days'  observation: 

(1)  Two  high, waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day. 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 
affected  by  quite  unequal  amounts. 

sfreater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  f  than 

,      .  .  new  or  full  moon. 

usual  near  the  tm[ie  of  .,  ^  ^^^„i„  ^„o,i,.«f„^« 
the  moon  s  quadrature. 

c^reater  Renege 

(8)  The  range  of  tide  is  i  than  usual  near  the  time  when  the  moon  is  in  ~^ 

less  apogee. 

/^v  r»^.     ,     ...J  1  .  .        ,  shorter^,  _  .     ^  ,   .     first  and  fifth 

(9)  The  lunitidal  intervals  are  ^^^^^  than  usual  near  the  times  of  the  ^j^.^  ^^^  seventh 

octants. 
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The  above  statements  do  not  usually  apply  to  the  tides  at  statioas  where  but  one  high 
and  one  low  water  occur  daily^.     The  readily  observable  properties  of  such  tides  are: 

[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 

[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 
moon  is  near  the  equator. 

1 n c reased 

[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  .     roQaed  "®^^  ^^® 

^    .  ,      solstice. 

time  of  either  ^«„-  ^^ 
equinox. 

4.  The  equilibrium  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  sheU),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosity,  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  froui  being  realized  in  the  case  of  nature,  observations  will 
!«(how  at  best  only  ceiiain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  iiriinedicUdy  to  the 
forces  acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
[and  11. 

Law  I. — ^The  tendency  to  produce  tides  at  ^  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.458  time 
that  of  the  lunar  tide.  For  the  mass  of  the  sun  =  331  000,  and  the  mass  of  the  moon  =  1^81, 
the  mass  of  the  earth  being  unity,  while  the  sun's  distance  =  92  800  000  miles  and  the  moon's 
listance  =  239  000  miles,  so  that — 

331  000  1  1 

solar  tide:  lunar  tide  =  p^Qoooop  '  81  ^  (23^000)*^    •  (^) 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.056,  this  law  gives 

perigean  range:  mean  range  =  (TTT^celitFidry^^  1'  ^^> 

apogean  mnge:  mean  range  =  ^j  ^..^tWciW  ^'  W 

. '.  perigean  range  =  1.18  mean  range,  (5) 

apogean  range  =  0.85  mean  range.  (6) 

Law   IL — ^The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 

pn)ducing  body  are  proportional  to 

3  COS*  ^  -  1,  (7) 
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wheit*  0  is  the  zenith  distance  of  the  body  corrected  for  parallax.  In  other  words,  0  is  the 
angle  at  the  earth's  center  defined  by  the  given  station  and  the  center  of  the  disturbing  body. 
If  u  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  «,  then  it  is 
proportional  to  3  cos*  0—\\  in  other  words,  we  may  put  u=(x'  (3  cos*  ^—1).  The  equation 
of  the  surface  of  the  sea  at  any  given  instant  is 

p=a  iX+u)  (8) 

or 

p^a+a  a'  (3  cos*  6^-1),  {\)) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

a  (1+2  a'),  a  (1-^%  «  iX^^)-  (l^M 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  towai'd  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the. zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  «'  higher  because  of  the  existence  of  the  moon;. but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  a'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  #;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon's  distance. 

For  a  given  place  the  angle  0  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.     From  spherical  trigonoixietry, 

cos  6'=cos  A  cos  ^  cos  {f—I)  +sin  A  sin  S  (11) 

where 

\  =  geographic  latitude  of  the  station, 
I  =  longitude  of  the  station  (W.  from  (ireenwich), 
<J=moon's  declination, 

^=77i^= moon's  hour  angle  (W.  from  the  meridian  of  (ireenwich). 
.\aa'  (8  cos*  d-l)=\  a  a'  cos*  A  cos*  S  cos  2  {tp-I) 

+3  a  «'  sin  A  cos  A  sin  2  <y  cos  (f—l) 

+i  a  a'  (3  sin*  A-1)  (3  sin*  S-\) 

=  height  of  tide  according  to  the  uncorrected  equilibrium  theory.        (12) 

For  the  lunar  tide, 

,     .mass  of  moon  «*  ., -.,  ^    ^  /^o\ 

aa'—l- >-      xrX/  ^~j-~r~    -vs=0.o9  feet;  (1.^) 

*  mass  ot  earth     (moon's  distance)^  ^ 

and  for  the  solar  tide, 

,     ,    mass  of  sun  (t^  ,v  .^t  ^    *  i^A^ 

aa'  =  ^ £ n-X/-    ,-j-ri: —    .3=0.27  feet.  (14 

*  mass  of  earth     (sun  s  distance)  ■  ^ 

(i)  The  height'  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  b}^  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(li)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon,  the  declination  varies  almost  directlv 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin*  <^— 1,  where  d  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropicjil  month  or  yeai%  as  the  case  may  be. 
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The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  terms  just  referred  to — three  belonging  to  the  moon  and  three  to  the  sun. 

Tlte  corrected  eqidllbr htm  theory, — To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

R^  cos*  d  cos  [2  (^'-0-^] 

+R^  sin  2  S  cos  [^-^-^J  (15) 

+  ^0  [3  sin*  <J-1] 
where  R  and  b  must  be  determined  from  observations  at  the  given  stations.     Statements 
(i),  (ii),  and  (iii)  require  no  modification,  except  that  for  "hour  angle"  we  must  write  "hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of 
continuity  can  not  genemlly  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continually  alter  the  plane  of  reference. 
The  ^'s,  as  did  the  ar's,  involve  the  factor 

(mean  distance  of  moon  V/^eV     /actual  parallax V  .-^x 

actual  distance  of  moony  '~\rJ  "~  V™^^^  parallax y 
In  practice  the  inertia  and  friction  of  the  water  produce  important  modifications  in  the 
^\s  and  f's  from  their  equilibrium  values.  Nevertheless,  the  fonn  (15)  is  capable  of  approxi- 
mately representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we  make 
the  further  modification  of  taking  S  and  /•  at  times  anterior  to  the  time  of  tide.  Such  times, 
as  well  as  the  ^'s  and  ar's  must  be  determined  from  observations  made  at  the  given  station.* 

5.  Explaridtion  of  phenomena  noted  in  %Shy  the  equilibrium  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Each  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
le«s  unequal  in  height  and  unequally  disphiced  in  time.  These  statements  account  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  property  (6),  §  3. 

The  superposition  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  differ  by  approximately 
90*^  or  270^  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90^  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (8),  (5),  (7),  and  (9),  §  3.  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  ot'  or  the  ^'s  inversely  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  obsen'^ation  shows  that  R^  is  several  or  many  times  as  great  as  R^^ 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  semi- 
diurnal parts  will  usually  depend  upon  the  number  of  maxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
may  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  3. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [8]. 

*Cf.  Thomson  and  Tait's  Natural  Philosophy,  §§  804-^11. 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential'  (the  principal  part  of  which  is  inversely  proportional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  6 — 1,  §  4)  into  a  series  of  cosine  terms.  For  considerable  periods  of  time  the 
coefficients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Harmonic  analysis.  \  • 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerations,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y  =  J.cos(a^+«)  +  -ffco8(J^+/^)  +     .     .     .  (17) 

whe^e  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  we  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  nmnber  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  -4,  or  the  apparent  angular  velocity  of  its 
fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degrees,  A^la  is  the  lag  expressed  in 
hours.  Also  if  arg^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 
at  +  argo  A  is  its  hour-angle  at  any  subsequent  hour  t.  Consequently  the  time  of  high  water 
of  the  component  A  is 

and  the  height  at  any  time  t  is 

Aeo&{at  +  argo  A  -  A^)  (19) 

so  that 

a  =  2LVg^A-A''.  (20) 

By  replacing  J.,  J.°,  (Z,  and  a  by  B^  B^^  J,  and  y^,  the  corresponding  quantities  for  an^' 
other  component,  B^  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  off  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

amplitudes  J.,  J?,  .  .  .  and  of  periods  — -,  -r-,  .  .  .  hours  in  length.  The  first 
maxima  are  located  upon  the  hour  lines 

^-*«/.  ^-"^  ■  •  .  ;  m 

the  succeeding  maxima  are  then  fixed  by  the  lengths  of  the  several  periods.  The  symbol  3) 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To-  combine  the.se  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e.,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 

*See  Laplace,  M6c.  C41.,  IV,  iii,  §  16. 

fSee  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  S. 
Report,  1883;  also,  article  Tides,  Encyclopeedia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  a^  h^  .  .  .  and  argo  A^  arg«  J?,  ,  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  A^  B^  .  .  ,  and  the  epochs  A^^  jB^,  .  .  . 
To  analyze  harmonically  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Sum  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty-four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  eflfect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 


Midnight 


Midnight 


Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.    To  analyze  these  24  heights,  A^,  A^,  A,, 
.     .     A„,  ajssume  each  to  be  of  the  form 

A=:^4-3i  co«  a/+Xi  sin  a«-f^,  cos  2  a/+^f.  Bin  2  a« -f    .     .     .     -j-^i  coe  8  crf+Sg  ein  8  erf,  (22) 

where.  a^=0^,  15°,  30^,     ....     345°.  ^ 

It  is  not  difficult  to  show  that  the  most  probable  values  of  11^^  A^  A  are  given  by  the  equations 
24  ^o=Ao+Ai+A,+     .     .     .     +A,,. 
12  A^  =  Ao  cos  0^+ Ai  cos  15°+ A,  cos  80°+     .     .     .     +  A,,  cos  345°, 


12  ^,=Ao  cos  0°+Ai  cos  30°+A,  cos  60°+ 
12  A^=h^  cos  0°+Ai  cos  45°+ A,  cos  90°+ 


12  4i= Ao  sin  0°+A,  sin  15°+A,  sin  30°+ 
12  3,=Ao  sin  0°+Ai  sin  30°+A,  sin  60°+ 
12  35=Ao  sin  0°+Ai  sin  45°+A,  sin  90°+ 


+Ag3  cos  330° 
+A„  cos  315° 


+A„  sm  345°, 
+A,3  sin  330°. 
+A„  sin  315° 


(^3) 
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From  these  values  of  A^  A,  we  iind  .1  and  ^jt  by  tho  relations 

A  =  (7l'  +  .!*)«,  tun  a      -^  •  (^) 

A^  then  becomes  known  by  the.  equation 

A'^SLT^^A  -  a,  (25) 

argp  A  being  known  from  astronomical  considerations.*     So  for  components  B^  C^  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon's  node  by  tho  application  of  a  suitable  factor.  For  series  less 
than  about  a  year  in  length  still  other  corrections  must  be  applied. 

8.   Terms  sometimes  uneful  In  dei<crihing  tides, 

A  lunitidal  interval  is  the  period  of  time  by  which  the  tide  of  any  place  follows  after 
the  moon's  local  meridian  passage,  at  either  the  upper  or  lower  transit.  Lunitidal  intervals 
are  divided  into  separate  classes  by  appending  qualifying  words,  to  indicate  the  kind  of 
tides  to  which  they  apply;  for  instance,  mean  high  water  lunitidal  interval  {)1WI\  mean 
low  water  lunitidal  interval  (LWI),  mean  tropic  higher  high  water  lunitidal  interval 
(HHWI),  mean  tropic  l^owiT  low  wattT  lunitidal  interval  (LLWI),  and  so  on  as  occasion 
may  arise  to  designate  intervals  as  applying  to  a  special  group  or  class  of  tides. 

The  tropic  lunitidal  intervals  in  Table  3  of  this  volume  are  followed  by  the  letters  or  h  in 
order  to  enable  one  to  obtain  the  approximate  time  of  higher  high  and  lower  low  w^ater  for  an^^ 
station.     When  the  tropic  interval  (HHWI  or  LLWI)  is  marked  a,  add  the  interval  to  the  local 

time  of  the  moon's  Vq J^er  ^™"®^*''  ^^  ro^ridian  passage,  for  ^^^Ly.  declination  of  the  moon;  and 
when  it  is  marked  h  add  the  interval  to  the  local  time  of  the  moon's  ^PP®''  transit  for  ®^^^|J 

declination  of  the  moon.     See  formulas  (82)  and  (33). 

The  &^tablishment  of  the  jxyrt^  or  vulgar  eHtahlishmetit^  as  it  is  sometimes  called,  is  the 
mean  high  water  full  and  change  lunitidal  Interval;  that  is,  at  the  times  of  new  and  fall 
moon. 

The  corrected  establishment  of  the  port  is  the  "tnean  high  water  lunitidal  interval  (HWI) 
for  one  or  more  lunations,  and  it  is  usually  from  ton  to  fifteen  minutes  less  than  the  vulgar 
establishment. 

Tlie  priming  of  the  tide  is  the  periodic  acceleration  of  its  time  of  occurrence,  due  to  th<» 
sun's  effect.  At  such  times  the  lunitidal  intervals  are  less  than  their  mean,  so  that  the  tides 
occur  earlier  than  the  average.  The  priming  of  the  tides  occur  during  the  period  between 
new  or  full  moon  and  the  following  quadrature,  beginning  and  ending  at  a  time  equal  to 
the  age  of  the  phase  ineciuality  (20)  after  these  phases.  It  attains  its  maximum  effect  soon 
after  the  first  and  fifth  octants  of  tho  moon's  phase.     See  tjible  of  phase  effects  (51). 

The  lagging  of  the  tide  is  the  corresponding  retardation  in  the  time  of  its  occurrence,  the 
greatest  effect  being  soon  after  the  third  and  seventh  octants  of  the  moon's  phase. 

Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide.  When  the  tide  is 
chiefly  diurnal,  the  mean  range  [MnJ  given  in  table  3  of  this  volume  is  inclosed  in  square 
brackets,  and  denotes  the  average  of  the  few  small  semidiurnal  tides  which  usually  occur  at 
such  stations  when  the  moon  is  near  the  etiuator. 

Spring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon.  The  time  after  new  and  full  moon  is  the  age  of  the  phase 
ine(|ualit3^ 


*The  arguments  for  January  1  of  each  year  from  1850  to  1950  are  given  upon  pages  195-204,  Part  II,  U.  S. 
Coaflt  and  Geodetic  Survey  Report  for  1894. 
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Neap  ramje  (Np)  is  the  smallest  periodic  semidaily  i-aiige  occurring  usuallj'^  one  or  two 
days  after  the  moon  is  in  quadrature — that  is,  after  the  first  and  third  quarters.  The  time 
after  the  moon's  quadratures  is  also  the  age  of  the  pliase  inequality. 

Perigean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee.  The  time  after  the  moon's  perigee  is 
the  age  of  the  parallax  inequality. 

Apogean  run^e  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee.  The  time  after  the  moon's  apogee  is  also  the  age 
of  the  parallax  inequality. 

Great  dlurtml  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(IIHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Small  diurnal  range  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  nciean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  ine- 
<|uality. 

Small  tropic  range  (Sc)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics.     The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  inequality. 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  f^prlng^  nmp^  perigean^  tropic^  etc. ;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
(K'casionally  to  other  quantities. 

An  inequality  in  the  interval,  range,  or  height  of  tide,  is  a  systematic  departure  of  the 
same  from  the  mean  value  at  a  given  station.  The  inequality  having  the  period  of  a  half 
sj^nodic  month  is  the  phase  inequality ^^  that  having  an  anomalistic  month  is  the  parallax 
inequality;  that  which  has  the  period  of  a  tropical  month  causes  the  two  high  waters  or  two 
low  waters  of  a  day  to  differ  in  height  and  is  called  the  diurnal  inequality. 

The  age  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.     The  ages  of  the  principal  inequalities  are  given  by  the  expressions — 

Age  of  phase  inequality      =0.984  (  S^^— IVI,^)  hours  (26) 

Age  of  parallax  inequality =1.837  (Mj^^— N,*^)  hours  (27) 

Age  of  diurnal  inequality  =0.1)11  (Kj^-Oi^)  hours  (28) 

where  the  letters  are  the  epochs  or  lags  («)  of  the  harmonic  components  represented  by  them; 
their  numerical  values  can  Ue  found  in  Table  4,  for  each  of  the  seventy  standard  ports;  and 
these  ages  are  usually  nearly  constant  over  a  considerable  area.  These  times  represent  the 
retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic  tides,  respectively, 
behind  their  astronomical  causes. 

Tropic  diurnal  inequality  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  e(|uator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diurnal  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day,  and 
where  this  wave  predominates  the  tide  is  said  to  be  chiefly  diurnal. 

Sequence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 
moon  is  far  from  the  ecjuator.     It  may  be  expressed  thus,  IIIIW  to  LLW  or  LLW  to  HHW 
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as  the  case  may  be.     The  i^,  a^a^j.    expression  indicates  that  tropic  LL W  ,     tropic  HH W 

without  the  lesser  tides  intervening.     The   time  between   tropir>  t  r  w  and  tropic  uttw 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  \^  the  characteristic  fomi  of  the  tide.  It  is  generally,  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important. 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  has  a  large  diurnal  inequality  in  heights,  the  sequenc*i»  is 
HHW  to  LLW,  and  LWQ>HWQ. 


Transit 
(upper  or  lower) 


Transit 
flower  or  upper) 


Transit 
(upper  or  lower) 


Fig.  2. 

9.   Tfieoretical  relations  between  the  varioiis  intervals^  rangea^  planes  of  reference^  etc. 
The  duration  of  rise  or  fall  of   tide  may  be  obtained  fuom  the  following  equations^ 
adding  12**  25"  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  H Wl  -  LWI.  (29) 

Duration  of  fall  =  LWI  -  HWI.  (30) 

The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals,  thus: 

HHWI  +  LHWH-HLWI  +  LLWI  =  2  (HWI  +  LWI.)  (31) 

In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  may  })e  obtained  from  the  following  approximate  relations: 

Tropic  LHWI  =  2  HWI  -  tropic  HI! WI.  (32) 

Tropic  HLWI  =  2  LWI  -  tropic  LLWI.  (33) 
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Some  approximate  height  relations  are  given  in  formulas  (34)  to  (49). 

3  Mn  =  Sg  +  Np  +  i  %^^-^^--  (34) 

2Mn  =  Gt+Sl.  (35) 

Gc-Sc  =  HWQ+LWQ.  (36) 
For  the  great  diurnal  range  (Gt)  three  cases  are  ox)n8idered: 

Gt  =  f  Gc  +  i  Mn,  when  either  H WQ  or  LWQ  (or  both)  exceeds  MD.  (37) 

Gt  =  Mn  +  i  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  MO,  (38) 

Gt  =  0.64('Gc  +  E^^\  when  the  tide  is  chiefly  diurnal.  (39) 

For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are  con- 
sidered: 

LW  -  LLW  =  ^^^  +  -^  ^^WQ^°^''  whenLWQ> HWQ, and alsoexceeds ^.  (40) 

LW  -  LLW  =  f  (Go  -  Mn)  -  ?^  -  '^^  HWO^"^''  ^^^°  ^^^  ^  ^^^'  *"^ 

also  exceeds— J  .  (41) 

LW  -  LLW  =  5^^,  when  HWQ  and  LWQ  are  each  less  than  MD.  (42) 

fj  4 

LW  -  LLW  =  §^(MSL  -  TcLLW)  -  tMo],  (43) 

when  the  tide  is  chiefly  diurnal.     In  this  case  mean  low  water  and  mean  range  are  limited 
to  the  equatorial  tides. 

The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low- water  springs,  and  mean  lower  low  water.  The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

MSL— Mean  low  water  =—^^  where  Mn  is  the  mean  semidiurnal  range.        '  (44) 

MSL— J/^flTi  low  water  springs  =  -^,  where  Sg  is  the  mean  range  of  spring  tide.  (45) 

MSL—Mean  lower  low  water  depends  upon  the  diurnal  inequalities  in  high  and  low 
v^ater,  and  there  are  four  cases  considered: 

When  LWQ  >  HWQ,  and  exceeds,  say,  ^, 

MSL  ~  LLW  =^+  L-^  +  •'^-^^-Q^=^^  m 
When  HWQ  >  LWQ,  and  exceeds,  say ,-^'^, 

MSL~LLW=i§?--^-H|9-:0^^  (47) 
When  HWQ  and  LWQ  are  each  less  than  about  ^, 

MSL  -  LLW  =  ^  +  1^;  (48) 
When  the  tide  is  chiefly  diurnal,     • 

MSL-  LLW  =  0.64A  +  tM5^^  (MSL~TcLLW)=(Gt-^Gc)  (MSL-T6LLW).  (49) 
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10.   The  effects  of  the  m/xm^s  parallax  and  piloses  upon  the  times  and  Iieights  of  the  tides. 

The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  positions  of  the  sun  and  rnoon. 


FACTOR   EXPRESSING  THE   EFFECT  OF  THE   MOON'h  PARALLAX   UPON  THE  MEAN   RANGE  OF  TIDE. 


(50) 
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In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 

multiplied  by  the  factor  q  expressing  the  parallax'eflfect;  this  corrected  range  should  then  be 

used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 

semirange  of  tide. 

(51) 


TABLE  OF   PHASE   EFFBCTU. 
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f-64 

-.02 

162 

.00 

\m 

1  .03 

^57 

.05 

.01 
.  02 
.04 
.07 
.09 
.11 
.13 
.  15 
.17 
.18 
.19 
.20 
.21 
.  22 
!23 
.  2.S 
.23 


Date. 


Jan.   1 

11 
21 
31 
10 
20 

2 
12 
22 

1 
11 
21 

1 
11 
21 
31 
10 
20 
30 
10 
20 
30 

9 
19 
29 

8 
18 
28 

8 
18 
28 

7 
17 
27 


Feb. 
Mar. 


Apr. 


May 


June 


July 


Aug. 


8<*pt. 


Oct. 


Nov. 


Dec.      7 


Jan. 


17  , 

27  I 

6| 


Factor  />.♦ 


0.82 

0.88- 

0.96 

1.04 

1.13 

1.20 

1.25 

1.27 

1.28 

1.26 

1.22 

1.14 

1.06 

0.96 

0.87 

0.77 

0.71 

0.67 

0.68 

0.74 

0.82 

0.92 

1.01 

1.10 

1.18 

1.23 

1.26 

1.26 

1.24 

1.20 

1.14 

1.06 

0.97 

0.89 

0.83 

0.79 

0.80 

0.85 


*  The  factor  p  applies  to  the  '*  increase  in  the  semirange  of  tide,"  and  not  to  the  "  increase  In  lunitidal  intervals."    It  is  due  to  the 
declinations  of  tne  sun  and  moon  and  to  the  solar  parallax. 
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In  the  column  headed  "Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  \h^  priming  and  the  positive  ones  as  the  lagging  of  the  tide,  §  8. 

The  miLgar  estdhlislvrnenty  being  the  interval  at  "full  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8,  formula  (26). 

11.  Tidal  currents. 

The  velocity  {drift)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  {set)  of  a  cun*ent  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ^^6?^,  and  in  the 
opposite  direction,  M,  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  pot 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Slack  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.     E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstructed  wave^  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationaiy  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  directions  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 

12.  ReferenctH. 

The  Tides  and  Kindred  Phenomena  in  the  Solar  System,  by  George  Howard  Darwin,  1898. 
Reports  of  the  British  Association  for  the  Advancement  of  Science,  particularly  1883. 
Proceedings  of  the  Royal  Society  of  London,  particularly  1885  and  1889. 
A  Manual  of  Tidal  Observations,  Maj.  A.  W.  Baird  [London,  Taylor  &  FrancisJ. 
A  Manual  of  Scientific  Enquiry,  article  ''Tides"  [London,  Eyre  &  Spottiswoode]. 
Encyclopsedias  (Britannica,  Metropolitana,  Appleton's,  and  others),  articles  "Tides." 
Thomson's  and  Tait's  Natural  Philosophy,  §§  804-848. 
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Popular  Lectures  and  AddresHes,  Sir  William  Thomson,  VoL  111,  artiole  "The  Tides'' 
[London,  Macmillau  &  Company]. 

Astronomies  (Chambers's,  Vol.  1;  Young's,  and  others). 

Philosophical  Transactions  since  1830;  articles  by  J.  W.  Lubbock,  Rev.  W,  Whewell, 
Sir  G.  B.  Airy,  Sir  William  Thomson,  Prof.  G.  H.  Darwin. 

Reports  of  the  Coast  and  Geodetic  Survey,  articles  by  Prof.  A.  D.  Bache,  R.  S.  Avery, 
Prof.  William  Ferrel,  and  others;  particularly  1854, 1866, 1866, 1868,  1874,  1875, 1876,  1878, 
1883, 1894, 1897,  1900, 1904,  and  1907. 

Newton's  Principia,  Book  I,  Prop.  LXVI;  Book  HI,  Props,  XXIV,  XXXVI,  and 

xxxvn. 

Laplace's  Traits  de  M^canique  Celeste,  Books  IV  and  XIII. 

Bibliographic  g^n^rale  de  1' Astronomic,  Houzeau  and  Lancaster  [Brussels,  1882],  Vol. 
n,  contains  a  bibliography  of  all  papers  on  the  theory  of  tides  since  the  time  of  Newton. 

List  and  Catalogue  of  the  Publications  issued  by  the  Coast  and  Geodetic  Survey,  1816 
to  1902,  published  in  1902.     See  under  head  of  Physical  Hydrography, 
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INSTRUCTIONS  TO  MARINERS  IN  CASE  OF  SHIPWRECK.* 

GENBRAL  INFORMATION. 

Lile-fiaymg  statioDB  and  hociaes  of  refuge  are  located  upon  the  Atlantic  and  Pacific  seaboard  of  the  United 
States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  life-saving  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Sullivan 
Island,  South  Carolina,  are  manned  annually  by  crews  of  experi^iced  surfmen  from  the  1st  of  August  to  the 
Slat  of  May  following,  inclusive.    Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round. 

All  life-saving  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restoratives,  etc. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  cast  ashore. 

All  life-saving  stations  are  provided  with  the  International  Code  of  Signals,  and  vessels  ican,  by  opening 
communication,  be  reported;  obtain  the  latitude  and  longitude  of  the  station,  where  determined;  information 
aa  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam  tug  or  revenue  cutter  will, 
if  requested,  be  telegraphed  for  to  the  nearest  port,  where  facilities  for  tel^raphing  exist 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than  their  wages  from  the 
Crovemment. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
a«  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  between  subset  and  sunrise, 
and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes*  duration,  to  warn  her  off,  or,  should  the  vessel 
he  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  discovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat. 

MasAers  are  particularly  catUionedy  if  they  should  be  driven  ashore  anywhere  in  the  neighborhood  of  the  stations, 
espedaUy  on  any  of  the  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immediately ,  to  remain  on 
board  untU  assistance  arrives,  and  uhder  no  circumstances  should  they  oUempt  to  land  through  the  surf  in  their  own 
boats  until  tfie  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  perceptible  400  yards  offshore,  and  the  surf  when  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors  are 
let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  lessened. 

INSTRUCTIONS. 
RESCUE  WITH  THE   LIFEBOAT  OR  SURFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning  a  Coston  signal,  hastens  to  his  station  for 
assistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surf  boat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
steers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  levery  other  person  has  left. 

Women,  children,  helpless  i)er8ons,  and  passengers  should  be  passed  into  the  boat  first. 

Goods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.  If  any  be  passed  in 
against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 

*This  account  is  reproduced  from  the  publications  of  the  United  States  Life-Saving  Service. 
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RESCUE   WITH   THE  BKEBCHE8  BUOY   OR   LIFE  CAR. 


Should  it  be  inexpedient  to  use  either  the  lifeboat  or  surfboat,  recourse  will  be  had  to  the  wreck  gun  and 
beach  apparatus  for  the  rescue  by  the  breeches  buoy  or  the  life  car. 

A  shot  with  a  small  line  attached  will  be  fired  across  your  vessel. 

Get  hold  of  the  line  as  soon  as  possible  and  haul  on  board  until  you  get  a  tail  block  with  a  whip  or  endlesn 
line  rove  through  it.  This  tail  block  should  be  hauled  on  board  as  quickly  as  possible  to  prevent  the  whip> 
drifting  off  with  the  set  or  fouling  with  wreckage,  etc.    Therefore,  if  you  have  been  driven  into  the  rigging. 


where  but  one  or  two  men  can  work  to  advantage,  cut  the  shot  line  and  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  block,  or  any  block  which  will  afford  a  clear  lead,  or  even  between  the 
ratlines,  that  as  many  as  possible  may  assist  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  board,  with  the  following  directions  in  English  on  one  side  and 
French  on  the  other: 

''Make  the  tail  of  the  block  fast  to  the  lower  mast,  well  up.  If  the  masts  are  gone,  then  to  the  best  place 
you  can  find.    Cast  off  shot  line,  see  that  the  rope  in  the  block  runs  free,  and  show  signal  to  the  shora'' 

The  above  instructions  being  complied  with,  the  result  will  be  as  ahown  in  fig.  3  above. 


As  soon  as  your  signal  is  seen,  a  3-inch  hawser  will  be  bent  on  to  the  whip  and  hauled  off  i^  your  ship  by 
the  life-saving  crew. 

If  circumstances  will  admit,  you  can  assist  the  life-saving  crew  by  manning  that  part  of  the  whip  to  which 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  board,  a  tally  board  will  Ixj  found  atta(!hed,  birring  the  following 
directions  in  English  on  one  side  and  French  on  the  other: 

"Make  this  hawser  fast  about  2  feet  above  the  tail  block;  see  all  clear  and*  that  the  rope  in  tiie  block  niiiH 
free,  and  show  signal  to  the  shore." 
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These  instructions  being  obeyed,  the  result  will  be  as  shown  in  fig.  4. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser.  To  prevent  this,  take  the  end  of 
the  fiawser  up  between  the  parts  of  the  whip  before  making  it  fast. 

When  the  hawser  is  made  fast,  the  whip  cast  off  from  the  hawser,  and  your  signal  seen  by  the  life-saving 
crew,  they  will  haul  the  hawser  taut  and  by  means  of  the  whip  will  haul  off  to  your  ship  a  breeches  buoy 
suspended  from  a  traveler  block,  or  a  life  car  from  rings,  running  on  the  hawser. 

Fig.  6,  below,  represents  the  apjmratus  rigged,  with  the  breeches  buoy  hauled  off  to  the  ship. 

If  the  breeches  buoy  be  sent,  let  one  man  immediately  get  into  it,  thrusting  his  legs  through  the  breeches. 
If  the  life  car,  remove  the  hatch,  place  as  many  persons  into  it  as  it  will  hold  (four  to  six),  and  secure  the 
hatch  on  the  outside  by  the  hatch  bar  and  hook,  signal  as  before,  and  the  buoy  or  car  will  be  hauled  ashore. 
This  will  be  repeated  until  all  are  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secured  by  the 
inside  hatch  bar. 

In  many  instances  two  men  can  be  landed  in  the  breeches  buoy  at  the  same  time  by  each  putting  a  leg 
through  a  leg  of  the  breeches  and  holding  on  to  the  lifts  of  the  buoy. 

Children,  when  brought  ashore  by  the  buoy,  should  be  in  the  arms  of  older  persons  or  securely  lashed  to 
the  buoy.     Women  and  children  should  be  landed  first. 

In  signaling  as  directed  in  the  foregoing  instructions,  if  in  the  daytime,  let  one  man  separate  himself  from 
the  rest  and  swing  his  hat,  a  handkerchief,  or  his  hand;  if  at  night,  the  showing  of  a  light  and  concealing  it 
once  or  twice,  will  be  understood;  and  like  signals  will  be  made  from  the  shore. 


Circumstances  may  arise,  owing  to  the  strength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
up  immediately,  when  it  would  be  impossible  to  send  off  the  hawser.  In  such  a  case  a  breeches  buoy  or  life 
car  will  be  hauled  off  instead  by  the  whip,  or  sent  off  to  you  by  the  shot  line,  and  you  will  be  hauled  ashore 
through  the  surf. 

If  your  vessel  is  stranded  during  the  night  and  discovered  by  the  patrolman,  which  you  will  know  by  hip 
burning  a  brilliant  red  light,  keep  a  sharp  lookout  for  signs  of  the  arrival  of  the  life-saving  crew  abreast  of 
your  vessel. 

From  one  to  four  hours  may  intervene  between  the  burning  of  the  hght  and  their  arrival,  as  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant,  and  the  life-saving  crew  draw  the  apparatus  or 
Hurfboat  through  the  sand  or  over  bad  roads  to  where  your  vessel  is  stranded. 

Lights  on  the  beach  will  indicate  their  arrival,  and  the  sound  of  cannon  firing  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  across  your  vessel.  Therefore,  upon  hearing  the  cannon,  make 
strict  search  aloft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  certain  to  be  there.  Though  the  movements 
of  the  life-saving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  wiU  be  a  good  mark 
lor  the  men  experienced  in  the  use  of  the  wreck  gun,  and  the  first  shot  seldom  fails. 

SIGNALS. 

The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
October,  1889,  have  been  adopted  by  the  Life-Saving  Service,  and  will  be  used  and  recognized  by  the  oflBcera 
and  employees  as  occasion  may  require: 

"Upon  the  discovery  of  a  wreck  by  night,  the  life-saving  force  will  bum  a  red  pyrotechnic  light  or  a  red 
rocket  to  signify — *You  are  seen;  assistance  will  l>e  given  as  soon  as  possible.' 
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"A  red  flag  waved  on  shore  by  day,  or  a  red  light,  red  rocket,  or  red  Koman  candle  displayed  by  night, 
will  signify — *Haul  away.' 

"A  white  flag  waved  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify— -* Slack  away.' 

*'Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — *Do  not  attempt  to 
land  in  your  own  boats.     It  is  impossible.* 

"A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — 'This  is 
the  best  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  as  follows:  In  the  daytime,  by  waving  a  flag,  a 
handkerchief,  a  hat,  or  even  the  hand;  at  night,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a  light 
over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

RBCAPrrULATlON. 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  discovered  immediately  by  the  patrol,  bum  rockets,  flare-up  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first.   • 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 
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Note. — These  directions  differ  from  those  given  in  the  last  revision  of  the  Begulations  by  the  addition  of 
means  for  securing  deeper  inspiration.  The  method  heretofore  published,  known  as  the  Howard,  or  Direct 
Method,  has  been  productive  of  excellent  results  in  the  practice  of  the  Service,  and  is  retained  here.  It  is, 
however,  here  arranged  for  practice  in  combination  with  the  Sylvester  method,  the  latter  producing  deeper 
inspiration  than   any  other  known   method,  while  the  former  effects  the  most  complete  expiration.     The 


Fig.  6. 

combination,  therefore,  tends  to  produce  the  most  rapid  oxygenation  of  the  blood — the  real  object  to  be  gained. 
The  combination  is  prepared  primarily  for  the  use  of  life-saving  crews  where  assistants  are  at  hand.  A 
modification  of  Rule  III,  however,  is  published  as  a  guide  in  cases  where  no  assistants  are  at  hand  and  one 
person  is  compelled  to  act  alone. 


Fig.  7. 

Rule  I.  ATtm9€  Uie  pcUient. — ^Do  not  move  the  patient  unless  in  danger  of  freezing;  instantly  expose  the  face 
t4>  the  air,  toward  the  wind  if  there  be  any;  wipe  dry  the  mouth  and  nostrils;  rip  the  clothing  so  as  to  expose 
the  cheet  and  waist;  give  two  or  three  quick,  smarting  slaps  on  the  chest  with  the  open  hand. 

*From  the  directions  of  the  United  States  Life-Saving  Service. 
63033—09 3 
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If  the  patient  does  not  revive  proceed  immediately  as  follows: 

Rule  II.  To  expel  water  from  the  stomach  and  chest  (see  fig.  6). — Separate  the  jaws  and  keep  them  apart  by 
placing  between  the  teeth  a  cork  or  small  bit  of  wood;  turn  the  patient  on  his  face,  a  large  bundle  of  tightly 
rolled  clothing  being  placed  beneath  the  stomach;  press  heavily  on  the  back  over  it  for  half  a  minute,  or  as 
long  as  fluids  flow  freely  from  the  mouth. 
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Fig.  8. 

RuLB  III.  To  produce  breathing  (see  figs.  7  and  8). — Clear  the  mouth  and  throat  of  mucus  by  introducing 
into  the  throat  the  comer  of  a  handkerchief  wrapped  closely  around  the  forefinger;  turn  the  patient  on  the 
back,  the  roll  of  clothing  being  so  placed  as  to  raise  the  pit  of  the  stomach  above  the  level  of  the  rest  of  the 
body.  Let  an  assistant  with  a  handkerchief  or  piece  of  dry  cloth  draw  the  tip  of  the  tongue  out  of  one  comer 
of  the  mouth  (which  prevents  the  tongue  from  falling  back  and  choking  the  entrance  to  the  windpii)e),  and 


Fig.  9. 

keep  it  projecting  a  little  beyond  the  lips.  Let  another  assistant  grasp  the  arms  just  below  the  elbows  and 
draw  them  steadily  upward  by  the  aides  of  the  patient's  head  to  the  ground,  the  hands  nearly  meeting  (which 
enlarges  the  capacity  of  the  chest  and  induces  inspiration).  (Fig.  7.)  While  this  is  being  done  let  a  third 
assistant  take  position  astride  the  patient's  hips  with  his  elbows  resting  upon  his  own  knees,  his  hands 
extended  ready  for  action.     Next,   let  the  assistant  standing  at  the  head  turn  down  the  patient's  arms  to 
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the  sides  of  the  body,  the  assistant  holding  the  tongue,  changing  hands  if  necessary*  to  let  the  arms  pass. 
Just  before  the  patient's  hands  reach  the  ground  the  man  astride  the  body  will  grasp  the  body  with  his  hands, 
the  balls  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  the  fingers  falling  into  the  grooves 
between  the  short  ribs.  Now,  using  his  knees  as  a  pivot,  he  will  at  the  moment  the  patient's  hands  touch  the 
ground  throw  (not  too  suddenly)  all  his  weight  forward  on  his  hands,  and  at  the  same  time  squeeze  the  waist 
between  them  as  if  he  wished  to  force  anything  in  the  chest  upward  out  of  the  mouth;  he  will  deepen  the 
pressure  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds),  then  suddenly  let  go  with  a  final 
push,  which  will  spring  him  back  to  his  first  position. t    This  completes  expiration.     (Fig.  8.) 

At  the  instant  of  his  letting  go,  the  man  at  the  patient's  head  will  again  draw  the  arms  steadily  upward  to 
the  sides  of  the  patient's  head  as  before  (the  assistant  holding  the  tongue  again,  changing  hands  to  let  the  arms 
pass  if  necessary),  holding  them  there  while  he  slowly  counts  one,  two,  three,  four  (about  &we  seconds). 

Bepeat  these  movements  deliberately  and  perseveringly  twelve  to  fifteen  times  in  every  minute — thus 
imitating  the  natural  motions  of  breathing. 

If  natural  breathing  be  not  restored  after  a  trial  of  the  bellows  movement  for  the  space  of  about  four 
minutes,  then  turn  the  patient  a  second  time  on  the  stqmach,  as  directed  in  Rule  II,  rolling  the  body  in  the 
opposite  direction  from  that  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passage  from  any 
remaining  water.  Continue  the  artificial  respiration  from  one  to  four  hours,  or  until  the  patient  breathes, 
according  to  Rule  111;  and  for  a  while,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short  gaspe 


Fig.  10. 

until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unoeasinctly 
practiced  from  the  beginning  by  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  produce 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  using  the  bare  hands,  dry  flannels,*  or  handkerchiefs,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothing.  The  warmth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

Rule  IY.  Aftur-treatment. — Externally:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  bed  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  IntemaUy:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  LcUer  manifeatatiom:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not.  maintained  for 
at  least  forty-eight  hours  it  sometimes  occurs  that  the  patient  is  seized  with  great  difficulty  of  breathing,  and 
death  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast  If  the  patient  gasps  f pr  breath  before  the  mustard  takes  effect  assist  the  breathing  by  carefully 
repeating  the  artificial  respiration. 

^Changing  hands  will  be  found  unnecessary  after  some  practice;  the  tongue,  however,  must  not  be  released. 
t  A  child  or  very  delicate  patient  must  of  course  be  more  gently  handled. 
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Modification  of  Rule  III. 
[To  be  used  afU>r  RuIch  I  and  II  In  case  no  atwiBtance  Ih  at  hand.] 

lb  produce  respiration. — If  no  aasistance  is  at  hand,  and  one  person  must  work  alone,  pla6e  the  patient  on 
hifi  back  with  the  shoulders  slightly  raised  on  a  folded  article  of  clothing;  draw  forward  the  tongue  and  keep 
it  projecting  just  beyond  the  lips;  if  the  lower  jaw  be  lifted  the  teeth  may  be  made  to  hold  the  tongue  in 
place;  it  may  be  necessary  to  retain  the  tongue  by  passing  a  handkerchief  under  the  chin  and  tying  it  over 
the  head. 

Grasp  the  arms  just  below  the  elbows  and  draw  them  steadily  upward  by  the  aides  of  the  patient's  head  to 
the  ground,  the  hands  nearly  meeting.     (See  flg.  9. ) 

Next  lower  the  arms  to  the  sides  and  press  firmly  downward  and  inward  on  the  aides  and  front  of  the 
chest  over  the  lower  ribs,  drawing  towanl  the  patient's  head.     (See  fig.  10. ) 

Repeat  these  movements  twelve  to  fifteen  times  every  minute,  etc. 

InBtructiona  for  saving  drowning  persons  hy  swimming  to  their  rdief. 

When  you  approach  a  person  drowning  in  the  water  assure  him,  with  a  loud  and  firm  voice,  that  he  is  safe. 
Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothes;  tear  them  off 
if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied,  as,  if  you  do 
not  do  so,  they  fill  with  water  and  drag  you. 

On  swimming  to  a  person  in  the  sea,  if  he  be  struggling  do  not  seize  him  then,  but  keep  off  for  a  few  8ea>nd^ 
till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and  if  you  do 
you  run  a  great  risk. 

Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto  his 
back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  float,  then  throw  yourself  on  your  back  also  and  swim 
for  the  shore,  Ix^th  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and  of  oourse  his  back 
to  your  stomach.  In  this  way  you  will  get  sooner  and  safer  asliore  than  by  any  other  means,  and  you  can  easily 
thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and  gone  with 
them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your  head 
up  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  importance  that  you  take  fa^t 
hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experiments,  it  is  usually 
found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as.  long  as  you  please,  or  until  a 
boat  or  other  help  can  be  obtained. 

It  is  believed  tti»«  is  no  such  thing  as  a  deo^  graxp;  at  least  it  is  very  unuseal  to  witness  it.  As  soon  as  a 
drowning  man  l)egins  to  get  feeble  and  to  lose  his  recollection,  he  gradually  slackens  his  hold  until  he  quits  it 
altogether.     No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drowning  person. 

After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  wh^re  the  body  lies  may 
be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  coarse  made  for 
the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  perpendicular 
oourse  in  rising  to  the  surface.  Oftentimes  a  body  may  be  regained  from  the  bottom,  before  too  late  for  recovery, 
by  4iving  for  it  in  the  direction  indicated  by  these  bubbles. 

Oa  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only,  and 
the  -other  used  in  conjunction  with  the  feet  in  raising  yourself  and  the  drowning  person  to  the  surface. 

If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  "outsetting*' 
tide,  and  you  are  swimming  either  by  yourself  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  your 
back  and  float  till  help  comes.  Many  a  man  exhausts  himself  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  boat  or  other  aid  might  have  been  obtaine<l. 

These  inetructions  apply  alike  to  all  circumstances,  whether  as  regards  the  roucrhestseaor  smooth  watc^r. 

Treatment  of  frostbites. 

[As  recommended  by  the  SuiKeon-General  of  Public  Health  and  Marine-Honpital  Bervloe.] 

Do  not  bring  the  patient  to  the  firp,  nor  bathe  the  parts  in  warm  water. 

If  snow  be  on  the  ground,  or  accesmble,  take  a  woolen  cloth  in  the  hand,  place  a  handful  of  anow  upon  it, 
and  gently  rub  the  frozen  part  until  the  natural  color  is  restored.  In  case  snow  is  not  at  hand,  bathe  the  part 
gently  with  a  woolen  cloth  in  the  coldest  fresh  water  obtainable^ioe  water  if  practicable. 

In  case  the  frostbite  is  old,  and  the  skin  is  turned  black  or  begun  to  scale  off,  do  not  attempt  to  restore  \t» 
vitality  by  friction,  but  apply  carron  oil  on  a  little  cotton;  after  which  wrap  the  part  loosely  in  flannel. 
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In  all  cases,  as  soon  as  the  vitality  has  been  restored,  tipply  the  carron  oil,  prepared  according  to  Service 
formula.*    As  it  contains  opium,  do  not  administer  morphia  or  other  opiate. 

In  the  case  of  a  person  apparently  dead  from  exposure  to  cold,  friction  should  be  applied  to  the  body  and 
the  lower  extremities,  and  artificial  respiration  practiced  as  in  cases  of  the  apparently  drowned.  As  soon 
as  the  circulation  appears  to  l^e  restored,  administer  spirits  and  water  at  intervals  of  fifteen  or  twenty  minutes 
until  the  flesh  feels  natural.  Even  if  no  signs  of  life  appear,  friction  should  be  kept  up  for  a  long  period,  as 
instances  are  on  reconi  of  recovery  after  several  hours  of  suspendecl  animation. 


*The  Service  formula  for  carron  oil  is  to  mix  12  parts  olive  oil,  or  raw  linseed  oil,  with  12  parts  of  lime- 
water,  and  1  part  tincture  of  opium. 
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No.l. 


No.  2. 


STORM,  WIND'DIRECTION,  AND    INFORMATION   SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 

No.  8.  No.  1,  alone,  indicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 
No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 
No.  1,  with  No.  4  above  it,  indicates  fair  weather,  wanner. 
No.  1,  wuth  No.  4  below  it,  indicates  fair  weather,  colder. 
No.  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 
Nafi.  No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow, 

warmer. 
No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 
I  Cold  Wav*.  No.  1,  with  No.  5,  indicates  fair  weather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cold  wave. 


Clear  or  Fair 
Weather. 


I  Rain  or 

II  Snow. 


Local  Rain 
or  Snow. 


Na4. 


I  Temperature 
Signal. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  MARINE  INTERESTS. 
STORM  8IGNAI^«^. 


N(}rthea,8t«rly  winds. 


Southeasterly  winds.  Northwesterly  winds. 

INFORMATION  SIGNALS. 


Southwesterly  win<JU. 
HURRICANE  SIGNAL. 


(Great  Lakes.) 


(On  the  coast.) 


^   P^    ^ 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  fla^  with  a  black  renter  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  exx)ected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  local  observer  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  .dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  id  formation  will  be  given  them 
upon  application  to  the  local  observer.    Only  the  red  pennant  is  displayed  on  the  coasts. 

Hurricane  signal. — Two  red  flags  with  black  centers,  displayed  one  above  the  other,  indicate  the 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  storms  which 
occasionally  move  across  the  I^akes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  is  displayed. 
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EXPLANATION  OP  TABLES. 


In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Roj^al 
Society  of  London,  1885,  1889,  1902;  Reports  on  the  Operations  of  the  Survey  of  India 
Department;  the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Surve}'-  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

Table  1^  pages  B2-S3^. — This  table  gives  full  predictions,  that  is,  tabulated  high  and  low 
waters  for  each  day  of  the  year,  for  seventy  stations.  They  have  been  made  by  means  of 
the  Ferrel  tide-predicting  machine  described  in  Appendix  10  of  the  Superintendent's  Report 
for  1883.  The  harmonic  constants  underlying  these  predictions  are  given  in  Table  4,  where 
will  also  be  found  the  lengths  of  the  series  of  observations  analyzed. 

A  Dote  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinations,  are  given  in  connection  with  the  calendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Table  2^  pages  333-3:37, — The  first  three  pages  of  this  table  aflford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
V  water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
are  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
the  number  of  the  tables  which  follow.  Table  2A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 

Table  3^  pages  338-4S3. — This  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stations  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.  If  we  put  S  and  L  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  we  have  the 
following: 

The  correction  to  change  standard  to  local  time=>S'— Z.  (52) 

The  correction  to  change  local  to  standard  tiine=Z—S.  (53) 

For  east  longitude  reverse  the  signs  in  equations  (52)  and  (53). 

Third.  The  standard  or  principal  port  to  which  they  are  referred. 

Fourth.  The  diflferences  and  ratios  to  be  applied  to  the  predicted  times  and  heights  of 
the  principal  port.  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  port.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differences. 

37 


Digitized  by 


Google 


38  EXPLANATION  OF  TABLES. 

The  time  differences  are  computed  as  follows: 
Diff.  for  time  of  HW=(HWI),,->(HWI),+  aS,~/S,,+1.035  {Z,,-Z,)+n  (12»'  25"").    (54) 
Diff.  for  time  of  IjW=(Ij\\I),-{LWT},+  S-S,,+1.0S5  {L,-L)+n  {12''  25").    (55) 
Z=the  west  longitude  of  the  station  in  time. 
xy=the  west  longitude  of  the  time  meridian  used. 
n=0  when  the  corresponding  tropic  intervals  at  both  stations  are  marked  with  the  same 

letter. 
71  =  db  1  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usually  preferred. 
/i— rb  2  when  the  tide  is  chiefly  diurnal,  and  it  is  desired  to  change  the  sign  of  the  direct 
difference;  also  when  the  two  stations  are  situated  upon  opposite  sides  of  the  day-line 
in  the  Pacific  Ocean,  and  it  is  desired  to  refer  the  tide  to  the  same  nominal  day  at  both 
stations. 
Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 
station. 

For  east  longitude  reverse  the  signs  of  S  and  Z. 

Sometimes  when  the  corresponding  height  inequalities  are  small  the  markinfjrs  of  the 
tropic  intervals  at  the  two  stations  are  ignored  in  computing  the  time  difference.  Fof* 
stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.  If  the  Russian  calendar  is  desired  for  Siberian  or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 
The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW  =  [D,,+i  (Mn),J-[i>,+i  (Mn)J  (56) 

Difference  for  height  of  LW  =  [i>,,-i  (Mn),J-[Z>,-i  (Mn)J  (57) 

where  D^  and  D^^  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  3. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9,  formulas  (44)  to  (49). 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  niean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 

In  no  case  should  the  height  differences  be  used,  except  for  veiy  rough  results,  where 
the  ratio  of  ranges  differs  as  much  as  25  per  cent  from  unity.  A  much  better  estimate 
of  the  heights  at  the  subordinate  station  can  always  be  obtained  by  using  the  formula 

h,,  =  rh,  +  D,,-rD,  (58) 

in  which  D,  and  D^^  are  the  same  as  before,  A^  and  h^,  are  the  heights  of  the  tide  at  the 
standard  and  the  subordinate  ports,  respectively,  and  r  is  the  ratio  of  ranges.  When  both 
stations  are  referred  to  mean  low  water  or  to  mean  low  water  springs,  D,i—r  D,  may  be 
neglected,  and  the  formula  becomes        h,t=r  h^,  (59) 

Fifth.*  Lunitidal  intervals,  mean  and  tropic.  See  introduction,  §§  1,  8,  9,  and  10.  The 
tropic  lunitidal  intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for 
north  declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals 
marked  h  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to 
the  lower  transit  for  north  declination  of  the  moon.     It  is  to  be  noted  that  the  values  given 
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are  for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  h  and  find  an 
interval  aa  Qiuch  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  See 
formulas  (82)  and  (33). 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  introduction,  §§  8,  9, 
and  10.  In  some  localities  the  tide  is  chiefly  diurnal — that  is,  usually  only  one  high  and  one 
low  water  occur  in  twenty-four  hours;  for  such  places  the  columns  for  mean  intervals  and 
ranges  are  either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The 
bracketed  values  are  for  the  semidiurnal  part  of  the  tide,  and  generally  occur  in  nature  only 
for  a  day  or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  introduction,  §  8. 

Eighth.  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largely  vacant,  may  eventually  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8  in  introduction.  The 
tidal  differences  and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  very  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  ta  a  want  of  time  in  which  to  utilize  the 
"  observations  already  at  hand.  Improved  values  will  be  substituted  from  year  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
information  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

Table  i^  pages  JiBJ^-I^Bl . — This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 

Table  5^  pa^es  i58-^B9. — ^This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  uid  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
as  our  information  permits.     This  table  gives  the  value  of 

Sa  cos  (A-~SaO)+Ssa  cos  (2A-SsaO)  (60) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  year;  A  is 
the  mean  longitude  of  the  sun=(^f)°xday  of  year— 80°;  Sa,  Sa°  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa^  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  are  given  in  Table  5  for  the  first  and  sixteenth  of 
each  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 
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Table  6,  pc^es  460-461^  g^y^^  ^®  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourly  difference)  for  each  hour  or  16*^  of  west  longitude,  and  subtract 
the  same  for  emt  longitude;  that  is,  Gr.  time  transit  rb  L  X  tab.  diff.  (or  approx.  dbZ  X  2.1 
min.)=Local  time  transit.  (61) 

The  upper  sign  to  be  used  for  weat  longitude,  and  the  lower  sign  for  east  longitude. 
This  result  may  be  changed  to  standard  time  by  (53),  or  we  may  pass  directly  from 
Greenwich  to  standard  time,  thus: 

Gr.  time  transit +  60  (1.035  Z—aS)  =  Standard  time  transit,  where  Z  and  S  are  the 
west  longitudes,  in  hours,  of  the  local  meridian  and  of  the  time  meridian,  respectively.  The 
expre<ision  60  (1.035  Z—S)  gives  the  correction  to  the  Greenwich  transits  in  minutes  of 
time.  (62) 

Tables?  and  8^  pa^e  46^,  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  subtract  the  longitude  in  time  when  it  is  west  and  add  it  when  east.  To 
express  the  result  in  western  standard  time,  S,  subtract  S  hours  from  the  tabular  values. 

Table  9^  pages  463-502. — ^This  table  gives  the  direction  and  velocity  of  the  current  at 
.  certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  on  Georges  Bank,  in  Boston  Harbor,  Nantucket  alnd 
Vineyard  Sounds,  New  York  Harbor,  Delaware  Bay,  and  Chesapeake  Bay.  They  have  been 
constructed  upon  a  plan  devised  jointly  by  Lieut.  E.  H.  Tillman,  IJ.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  .John  Ross,  Nautical  Expert,  of  the  same  Survey.  The  predicted 
times  of  ev^ery  slack  water  in  the  year  are  given  for  Seymour  Narrows,  B.  C,  and  Sergius 
Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  time^  of  slack  current 
at  a  few  other  places  on  the  Pacific  coast.     See  examples  7-12,  pages  47-49. 

Table  10^  page^  003-623. — This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  upper  limb  for  every  fifth  day  of  the  year,  and  practically  for  each  degfree 
of  latitude  from  the  equator  to  cither  pole.  The  observer's  eye  is  supposed  to  be  15  feet 
above  the  sea  level  or  al)pvo.  the  plane  of  land.  The  table  waw  coTnputed  by  applying  the 
equation  of  time  to  the  hour  angle  given  by  the  formula 


in  which 


where 


cos  C— sin  cp  sin  (J  _  ^     ^  .       *  y^-^v 

cos  t— _ js —  =  cos  C  sec  <P  sec  o  —  tan  m  tan  o,  (63) 

cos  <p  cos  0  ^  y  y-  J  \       / 

t  =  the  hour  angle  of  the  sun; 

tp  —  the  latitude  of  the  station  (+  if  north,—  if  south); 
d  ~  the  sun's  declination  (+  if  north,  —  if  south); 
C  =  the  sun's  zenith  distance  =  90°  56'  09"  =90"^ +  r  +  M -  Tt  +  d, 

r  =  the  refraction  in  the  horizon  =  8«)'  :iJ)" 

s  =  the  sun's  seniidiameter  =  IH  01 

TT  =  the  sun's  horizontal  parallax  =    0   o9 

d=  the  dip  of  the  horizon  for  a  height  of  15  feet=    8   48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  Greenwich  apparent  noon  for  the  same  dates  between 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.     From  these  quantities  a 
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mean  value  of  the  declination  for  six  hours  before  and  six  hours  after  Greenwich  apparent 
noon  wan  found  for  each  date.  The*  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  appliexl  to  the 
values  obtained  bj'  the  formula. 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.  If  accuraoy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  apply  equally  well  to  all  j^ears,  but 
the  * 'Approximate  date  "of  these  tables  will  rarely  be  a  whole  day  too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity  of  ascertaining  the  sun's  declination.  The  error  resulting  from  using  the 
approximate  date  as  the  true  one  varies  with  the  season  of  the  year,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinary  latitudes,  and  near  the  equinoxes  it  may  in 
extreme  cases  be  as  much  as  two  minutes  in  latitude  50"^. 

The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following 
foiTnulas: 

•     Failure  to  rise  when  (J  =  =F  90^  56'  ()»"  +  <p  (64 ) 

Failure  to   set  when  d  =  :t  89^  03'  51"  -  <p  (6.^ ) 

the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty-four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  whenever  the  sun  remains  entirely  invisible  for  more  than  twenty-four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  may  be  found  by  adding  12**  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance,  C=90^  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  chang(^s  in  atmospheric  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  alx^ut  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  effect  is  produced,  would  make 
only  a  few  seconds'  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  i\V\  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  oc(»asionallv  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Table  ll^jjages  B2j!f.-62[), — This  table  gives  the  mean  local  civil  time  of  the  beginning  of 
morning  astronomical  twilight  and  of  the  end  of  ev^ening  astronomical  twilight  for  various 
latitudes  and  declinations.  Astronomical  twilight  is  assumed  to  begin  or  end  when  the  sun's 
center  is  18^  below  the  rational  horizon,  at  which  time  total  darkness,  so  far  as  the  sun  is 
concerned,  ends  or  begins.  This  value  of  18^  for  the  sun's  center  below  the  horizon,  which 
is  generally  accepted  as  the  limit  of  astronomical  twilight,  was  determined  from  observa- 
tions made  in  rather  high  latitudes,  and  is  probably  somewhat  too  large  for  low  latitudes. 
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where  twilight  may  begin  later  in  the  morning  and  end  sooner  in  the  evening  than  given  by 
this  table.  The  table  is  similar  in  arrangement  to  Table  10,  but  less  extended,  and  was  com- 
puted in  the  same  manner,  taking  C  as  108°.  It  is  exact  for  the  given  declinations,  but 
applies  only  approximately  to  the  dates  given.  In  so  indefinite  a  matter  as  twilight  inter- 
polation by  estimation  will  usually  be  sufficiently  accurate,  without  the  trouble  of  computing 
proportional  pai*ts. 

The  duration  of  twilight  for  any  given  day  may  be  found  by  subtracting  the  time  of 
beginning  of  morning  twilight  from  the  time  of  sunrise  or  by  subtracting  the  time  of  sun- 
set from  the  time  of  end  of  evening  twilight.  In  latitudes  where  there  is  an  interval  of 
darkness  each  twent3'^-four  hours,  the  longest  twilight  occurs  in  elune  north  of  the  equator 
and  in  December  south  of  the  equator,  about  the  time  of  the  summer  solstice.  The  shortest 
twilights  occur  when  the  sun  is  a  little  more  than  90°  from  the  elevated  pole,  those  in  the" 
United  States  being  in  the  first  halves  of  March  and  October. 

Civil  twilight  begins  or  ends  when  the  sun's  center  is  6°  below  the  rational  horizon. 
At  this  time  the  brightest  stars  are  visible.  The  duration  of  civil  twilight  is  usually  about 
one-third  of  the  duration  of  astronomical  twilight,  but  is  less  than  one-third  when  the  astro- 
nomical twilight  is  very  long. 

TahU  12^  page  526. — ^This  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  values  given  in  Tables  10  and  11  must 
be  corrected  by  the  diflFerence  of  longitude  in  time  between  the  station  and  its  standard 
meridian  by  means  of  Table  12. 

Examples  of  the  une  of  these  tables. 

On  the  Use  of  Tables  1,  3,  and  6,  Examples  1  to  6. 

Example  i. — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  HarlK>r,  Me., 
August  21,  1910. 

For  the  State  of  Maine  the  index  refers  to  page  346,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  69. 


Page    71.  First  LW  at  Boston,  August  21, 1910 

Page  348.  LW  differences  for  Pulpit  Harbor 

Firet  LW  at  Pulpit  Harbor,  August  21,  1910. . . 

Page    71.  First  H  W  at  Boston,  August  21,  1910 

Page  348.  H W  differences  for  Pulpit  Harbor 

•  First  HW  at  Pulpit  Harbor,  August  21,  1910. . 

Page    71.  Second  LW  at  Boston,  August  21, 1910 

Page  348.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  21,  1910 

Page    71.  Second  HW  at  Boston,  August  21, 1910 

Page  348.  H  W  differences  for  Pulpit  Harbor 

Second  HW  at  Pulpit  Harbor,  August  21,  1910 


standard  time. 


h.  rn. 
5  32 
0    32 


Height. 


FheL 
-0.9 
0.0 


5    00         -  0.9 


11     37 
-  0    27 


11     10 


17     11 


23    58 
-  0    27 


23     31 


9.6 
-f  0.2 


9.8 


17    43    !     -    0.4 
0    32  0.0 


0.4 


10.7 
-  0.2 


10.9 
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O"*  i8  midnight,  12**  is  Doon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  m  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23**  31™  is  11^  31""  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  "Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  See  formula  (52).  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor 
is  5**,  and  the  local  longitude  is  4*"  36"";  hence  5*"  —  4*"  36""  =  +  24°*  is  the  correction  to  change 
standard  to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is 
rarely  used  in  the  United  States. 

Examjple  2 — Rough  predictioTiH  without  the  use  of  Table  1, — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me.,  for  the  date  given  in  Example  1, 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  comparatively  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals,  Table  3,  line 
27,  page  349,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits,  Table  6, 
will  be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  by  adding,  once  for  all, 
60  (1.035Z— /S),  from  equation  62,  page  40.     For  Pulpit  Harbor  this  is 

60  [(1.035X4^6)-5'»]=-       14" 
.  •  .  Adapted  HWI=11'»  09«»-14'»=10^  55", 
Adapted  LWI=  4»»  54"-14»=  4»»  40--. 


Page  461.  Moon's  transits,  August  21,  1910 

Adapted  HWI 

Standard  times  of  HW's,  August  21,  1910 

Pbge  461.  Moon's  transits,  August  21,  1910 

Adapted  LWI 

Standard  times  of  LW's,  August  21,  1910 


h.     m. 

0  21 

10  55 

(12  47) 
10  55 

11  16 

23  42 

0  21 
4  40 

(12  47) 
4  40 

5  01 

17  27 

From  Table  3  (pp.  348-349,  line  27)  we  find  Mn =9.8  feet,  and  that  the  plane  of  reference  is 
mean  low  water.     The  time  and  height  of  tides,  August  21,  thus  roughly  predicted,  would  be 

5  :01        11  :16        17  :27        23  :42 

0.0  9.8  0.0  9.8 

The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 
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Examples, — Find  the  times  and  heights  of  high  and  low  waters  at  Juneau,  Alaska, 
January  10,  1910. 

For  the  territory  of  Alaska  the  index  refers  to  page  400,  indicating  the  beginning  of 
the  portion  of  Table  3  in  which  Juneau  is  found  in  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  bo  Sitka,  page  165.  In  this  example,  fommla  (68)  on 
page  88  is  used  in  obtaining  the  heights  because  the  ratio  of  ranges  differs  more  than  25  per 
cent  from  unitv. 


standard  time. 

h.     m. 

0    33 

j    0    36 

Height 

Feet. 
7.8 
ratio  1.88 

Page  165.  First  H  W  at  Sitka,  January  10,  1910 

Page  402.  H  W  difference  for  Juneau 

Product,  r  h/  = 

14.7 
-  0.8 

Pace  402.  Dyv—r  J[>>=9.4— 1.88X5.4= 

First  H  W  at  Juneau,  January  10,  1910 

Page  165.  Firat  LW  at  Sitka,  January  10,  1910    

1 

09 

13.9 

5 
t    0 

35 
85 

4.4 
ratio  1. 88 

Pk^  402.  LW  difference  for  Juneau  "            

Product,  r  hy= 

8.3 

-  0.8 

Page402.  D^^—r  1)^=9.4-1.88X5.4= 

First  LW  at  Juneau,  January  10,  1910 

6 

10 

7.5 

Page  165.  Second  HW  at  Sitka,  January  10,  1910 

Page  402.   HW  difference  for  Juneau 

11 
1    0 

28 
36 

10.6 
ratio  1.88 

Product,  r  /*/= 

19.9 
-  0.8 

Page  402.  i)^^-r  i>/=9. 4— 1.88x5.4= 

Second  HW  at  Juneau,  January  10, 1910 

Page  165.  Second  LW  at  Sitka,  January  10, 1910 

Page  402.  LW  difference  for  Juneau 

12 

04 

19.1 

18 
1-  0 

24 
35 

-  1.5 
ratio  1.88 

Product,  r  h/= 

-  2.8 

-  0.8 

Page  402.  D^y—r  /);=9.4— 1.88x5.4= 

Second  LW  at  Juneau,  January  10,  1910 

18 

59 

3.6 

£aanij}le  ^ — A  ufuyre  accurate  method  for  determining  the  height  of  the  tide  at  any  secondary 
station  where  the  tide  never  becomes  diurnal, — Find  the  heights  of  high  and  low  waters  at 
Janeau,  Alaska,  for  the  date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
subordinate  stations  is  not  equal  to  the  I'atio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplitied,  should  be  used  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  may  be  inclosed  in  brackets. 

(b)  F  rom  Table  3,  take  out  the  following  quantities,  the  notation  used  here  being  temporary  : 
r  =the  ratio  of  ranges. 

tropic  range_diurnal  wave  secondary  station. 

tropic  range  diurnal  wave  primary  st^ition. 
/?^= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
/>^^= depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 


/  = 
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(c)  The  hi|fh  and  low  water  inequalities  (IIVVQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides^  and  will  not  apply  to  other  tides.  To  find  the  high- water  inequality  {HWineq.) 
for  any  high  water  at  the  principal  station,  take  the  mean  difference  between  its  height  and 
that  of  the  preceding  and  following  high  waters  of  (a);  and  then  multiply  it  by  i  (/•— r')  of  (b). 
The  low-water  inequality  (Z  W^ Ineq,)  is  found  in  a  similar  manner,  and  multiplied  by  the 
same  factor.  The  inequality  obtained  by  comparing  a  higher  high  water  with  the  lower 
high  waters  on  either  side  of  it  may  be  marked  {IIW  m^q.)^^  and  the  inequality  of  which 
the  lower  high  water  is  the  middle  height  may  be  marked  {IIW  in(f/.)f,.  Similarly  the  low- 
water  inequalities  are  designated  (Z  Wmeq.)„,  and  (Z  Wineq,)i,^  for  the  lower  low  waters  and 
higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  su>)scripts  to  heights  at  the  subordinate 
or  required  station: 

(HHW),,=rX(HHW),+(/>,-rxyA)-(//]r;m<y.)«Xi(/--/-') 

(HLW),,  =  rX(HLW),+(A,-/-X/>,)-(ZTf'i?W<y.)&  Xi  (r-/) 
(LLW),,  =rX{hhW),  +{D,-rXD,)+{ZWiveq.)„xi  (r-;*') 

Applying  the  above  to  the  given  example  for  Juneau,  the  computation  is  as  follows: 

(a^)  The  heights  from  page  165,  for  Sitka,  are: 

Jan.  9,  1910,  [10.2-0.8]  - 

Jan.  10,  1910,   7.8   4.4  10.6  -1.5 

Jan.  11,  1910,  [8.2   4.0J  

(b^)  The  ratio  of  ranges  is  given  on  page  402,  line  25,  as  r=1.88;  to  find  /,  observe  on 
page  403,  line  25,  that  the  tropic  range  of  the  diurnal  wave  for  Juneau  is  6.8,  and  line  44,  page 

408,  for  Sitka,  the  corresponding  value  is  4.9,  hence  7^=  ru  =1.39;  on  the  same   lines  we 

find  Z>^=5.4,  and  Z>^^=9.4.  The  terms  (I),,—rX  D,)  and  ^  (r— /),  in  the  above  equations,  are 
constants  for  any  given  station  and  are  here  equal  to  9.4— 1.88x5.4=— 0.8  and  i  (1.88— 
1.39)=.245,  respectively.  Of  the  unbracketed  heights,  7.8  is  the  LHW,  4.4  the  HLW,  10.6 
the  HHW,  and  —1.5  the  LLW.  Taking  the  mean  of  the  differences  between  each  of  these 
and  the  preceding  and  following  tide  of  same  phase,  we  obtain  the  inequal  ities  as  shown  below. 

(c^)  The  high- water  inequalities  are: 
10.2-  7.8=2.4  for  LHW  10.6-  7.8=2.8  for  HHW 

10.6-  7.8=2^  for  LHW  10.6-  8.2=2^4  for  HHW 

Mean         =2.6  for  LHW  Mean         =2.6  for  HHW 

Factor       =  ^45=i  (r- /)  Factor       =  .245=i  (r-r^) 

Product     =^6.6   ~=(IIWineq.)f,Xi  (r-r^)  Product     =0.6     ^{HWijieq^Xi  {r-   /') 

The  low- water  inequalities  are: 
4.4+0.8=5.2  for  HLW  4.4+1.5=5.9  for  LLW 

4.4+1.6=0  for  HLW  4.0+1.5=5^  for  LLW 

Mean      =5.55  for  HLW  Mean      =5.7  for  LLW 

Factor    =^45=i(r-/)  Factor    =  .245=i  (r-r^) 

1  Voduct=1.4      =(Z  Wi7ieq.)f,Xi  ir-r')  Product  =1.4      =(Z  Wfn^.)^X^  {r-r') 

(dj  The  required  heights  at  Juneau  are  therefore: 

(LHW),,=1.88X  7.8  -0.8+0.6=  14.5  feet. 

(HLW),,  =1.88X  4.4  -0.8-1.4=   6.1  feet. 

(HHW),,=1.88X  10.6  -0.8-0.6=  18,5  feet. 

(LLW),,  =1.88X  -1.5  -0.8+1.4=  -2.2  feet. 
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The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  8,  which  in  this  case  is  the  mean  of  the  lower  low 
waters.  In  Table  5  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  ports, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  year  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  about  +0.2  feet,  and  it 
affects  all  heights  alike. 

Exaraple  5 — Bough  predict  ions  without  th^^  use  ofTdbU  1, — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Juneau,  Alaska,  for  the  date  given  in  Example  3. 

At  this  station  the  diurnal  inequality  is  large,  especially  when  the  moon  is  far  from  the 
equator,  as  it  is  upon  January  10,  1910.  For  such  dates  the  times  of  tide  become  approxi- 
mately known  by  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  2,  to  the 
Greenwich  transits,  Table  6. 


h. 

m.        h. 

m.     h. 

m. 

Adapted  tropic  HHWI=  0 

19    f  0 

17  =0 

366 

Adapted  tropic  LLWI=  7 

06  +  0 

17  =7 

236 

Adapted  HWI=  0 

45  -f  0 

17  =1 

02 

Adapted  LWI=  6 

56  +  0 

17  =7 

13 

Adapted  tropic  LHWI=2X(1 

02)-(0 

36)=1 

28a,  formala  (32) 

Adapted  tropic  HLWI=2x(7 

13)- (7 

23)=7 

03a,  formula  (33) 

Page  460.  Moon's  transitei,  January  9,  10,  1910 

h.    tn, 
(22    46) 
1     28a 

h.    m. 
11    14 
0    366 

Adapted  tropic  HWrs 

Standard  time  of  H W's,  January  10,  1910 

0    14 

11    50 

Page  460.  Moon's  transits,  January  9, 10, 1910 

(22    46) 
7    03a 

11    14 
7    236 

Adapted  tropic  LWPs 

Standard  time  of  LWs,  January  10,  1910 

5    49 

18    37 

Table  3,  page  403,  line  25,  gives  2.2  and  6.2  feet  for  the-  tropic  diurnal  inequality  in  HW 
and  LW,  respectively,  and  14.5  feet  for  mean  range.  Consequently  the  higher  high  water 
should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 


high  water  as  much  lower, 
to  mean  low  water  are: 


So  for  the  low  waters.     The  heights  of  the  four  tides  referred 


Ft.    m.      Ft. 

HHW=14.5^  1.1=  15.6 
LHW  =14.5-1.1=  13.4 
HL\V=  0+3.1=  3.1 
LLW=      0-3.1=-  3.1 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 

which  is,  by  §  9,  formula  (40), 

6.2     .04  (18.3-14.5)' _go 
3  "^  6.2 

feet  below  mean  low  water.     Arranging  the  tides  in  the  order  of  occurrence  and  referring 
the  heights  just  obtained  to  the  plane  of  mean  lower  low  water,  we  have 

LHW         HLW         HHW  LLW 

0:14  5:49  11:50  18:37 

15.6  5.3  17.8  -0.9 

Example  6. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan, 
March  20,  1910. 

For  Japan  the  index  refers  to  page  406,  indicating  the  beginning  of  the  portion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  seen  to  be  San  Francisco,  page  153.  In  this  example,  formula  (58)  on  page 
38   is  used  in   obtaining  the  heights.      On    pages  408-409,   line  24,   we  obtain  r  =»  0.13 
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and  Dt,  =  0.3;  and  on  page  391,  line  12,  we  have  D^  =  3.2.  That  part  of  formula 
(58),  represented  by  Z>^,  —  r  />^,  is  a  constant  for  any  given  station  and  is  here  equal  to 
0.3  -  0.13  X  3.2  --  0.1. 


Standan 

1  time. 

m. 
02 
53 

Height. 

Page  153.  Second  LW  at  Ran  Francisco,  March  20,  1910 

Page  408.  LW  difference  for  Shibayama 

h. 

14 

-  9 

Feet. 
-0.2 
ratio  0. 13 

Product  r /j/ — 

0.0 
-0.1 

J) J  J  —  rDj=^ 

Firet  LW  at  Shibayama,  March  20, 1910 

4 

09 

-0.1 

Page  153.  Second  H  W  at  San  Francisco,  March  20,  1910 

Page  408.  H W  difference  for  Shibayama 

21 
-10 

29 
17 

4.6 
ratio  0. 13 

Product  r  hy  = 

0.6 
-0.1 

Dyy—rDy= 

Firet  HW  at  Shibayama,  March  2Q,  1910 

P&ge  163.  Firet  LW  at  San  Francisco,  March  21,  1910 

Page  408.  LW  difference  for  Shibayama 

11 

12 

0.5 

-i 

18 
53 

3.4 
ratio  0. 13 

Product rA/= .. 

0.4 
-0.1 

D>>  —  r  Dj=         

Second  LW  at  Shibayama,  March  20,  1910 

16 

25 

0.3 

Page  163.  Firet  H  W  at  San  Francisco,  March  21, 1910 

7 
-10 

58 
17 

6.3 
ratio  0. 13 

Page  408.  H  W  difference  for  Shibayama 

Product  r  hy  ^ 

0.7 
-0.1 

Dyy    —    T  Dj— 

Second  HW  at  Shibayama,  March  20,  1910     

21 

41 

0.6 

These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty-fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  2,  6),  /? and  L  for  Shibayama  become  negative— i.  e.,  they  are  reckoned  ea-stward; 
of  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

On  the  Use  of  Table  9 — Current  Tables,  Examples  7  to  12. 

Example  7. — Find  the  direction  and  velocity  of  the  current  at  station  (5),  page  466, 
which  is  in  mid-channel  south  from  Clark  Island,  Portsmouth  Harbor,  at  noon,  September 
28,  1910. 

From  the  current  table,  page  4S^^  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  65. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  September  28, 1910,  is  about  one 
hour  before  Portland  low  water.  The  current  table,  for  station  (5),  page  466,  shows  that  at 
such  a  time  the  direction  of  the  current  is  N.  84°  E.,  and  that  its  velocity  is  2.3  knots. 

Example  8, — Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  at  station  (1),  page  467,  which  is  in  South  Channel  1.2  miles  N.  86°  E. 
from  Deer  Island  Light,  Boston  Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  current 
table,  for  station  (1),  page  467,  shows  a  sudden  change  of  direction,  which  is  between  0  h. 
and  1  h.  after  HW,  and  0  h.  and  1  h.  after  LW  at  Boston.     In  the  first  instance  the 
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velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  00  minutes 
between  0  h.  and  1  h.  are  divided  into  1  +  8  =  9  part8,  one  of  these  parts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
0**  07"  after  HW,  which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  J),  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hour  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  ()**  06"  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is 
not  quite  so  simple  as  the  preceding;  but  for  most  purposes  it  will  suffice  to  determine 
these  times  very  approximately  bj'  a  mere  inspection  of  the  tables  to  note  where  the 
greatest  velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to 
be  about  3**  05"  before  HW  and  the  strength  of  ebb  about  2**  40"  before  LW.  More  exact 
determinations  of  these  times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  Boston,  may  be  regarded  as  constants  for  this  station,  for  the  table  doi»s  not  enable  us  to 
take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation.  In 
order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

Rrample  9. — Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor,  from  the  diagram  on  page  483. 

To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
483,  where  the  curves  called  "'slack  before  flood"  and  '^  slack  before  ebb"  cross  the 
horizontal  line  opposite  **The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2**  20"  after  LW,  and  for  slack  before  ebb  about  1^  20"  after  HW  at  New  York. 

The  times  of  strength  of  flood  and  ebb  are  obtained  from  the  diagram  in  a  similar  way, 
and  are  for  strength  of  flood  about  1*"  25"  before  HW,  and  for  strength  of  ebb  about  2*"  (wr 
before  LW  at  New  York.  The  velocitieji  ,are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,- between  2.2  and  2.3  knots,  as  shown  by  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  may  be  regarded  as  (constants  for  this  station,  for  the  diagram  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo' during  a  lunation. 

Example  10. — Find  the  Eastern  Standard  (seventy-fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  14,  1910. 


standard  time. 

Page      86.  Times  of  HW  at  New  York,  June  14,  1910 

h.     m, 
1     25 
1     25 

/l     m. 
14     17 

Example  9.  Times  of  strength  of  flood  at  The  Narrows  before  New  York  H  W 

Times  of  strength  of  flood  at  The  Narrows,  June  14,  1910 

1     25 

0    00    1     12    52 

Page      86.  Times  of  HW  at  New  York,  June  14,  1910 

1     25 
1     20 

14     17 

Examjde  9.  Times  of  slack  before  ebb  at  The  Narrows  after  New  York  HW 

1     20 

Times  of  slack  before  ebb  at  The  Narrows,  June  14,  1910 

2    45 

15    37 

Page      86.  Times  of  LW  at  New  York,  June  14,  1910 

Example  9.  Times  of  strength  of  ebb  at  The  Narrows  before  New  York  LW 

7    58 
2    00 

20    34 
2    00 

Times  of  ntrength  of  ebb  at  The  Narrows,  June  14,  1910 

5    58 

18    34 

Page      88.  Times  of  LW  at  New  York,  June  14,  1910 

7    58 
2    20 

20    34 

Example  9,  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW 

2    20    1 

Times  of  slack  before  flood  at  The  Narrows,  June  14,  1910 

10    18 

22    54 
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Exarnple  11. — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  bj'  the  index  to  begin  on  page  358,  and  on  the  opposite 
page,  line  10,  the  lunitidal  intervals  are  given  as  8*"  04™  and  2*"  05",  for  high  and  low  waters, 
respectively.  Whenev  er  the  times  of  slack  or  strength  are  before  high  or  low  water,  these 
times  must  be  subtracted  from  the  above  lunitidal  intervals  in  order  to  obtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  after  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  rules  to  the  times  of  slack  and  strength  already  found,  and  arranging 
the  results  in  the  order  of  their  occurrence,  we  have: 

h. 
Lunicurrent  interval  for  strength  of  ebb,  =  2 
Lunicurrent  interval  for  slack  before  flood,  =  2 
Lunicurrent  interval  for  strength  of  flood,  =  8 
Lunicurrent  interval  for  slack  before  ebb,  =  8 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has 
to  be  taken  from  the  former,  add  12*"  25"  to  the  lunitidal  interval  before  making  the  subtrac- 
tion. When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12**  25",  subtract  that  amount  from  the  sum. 

Examph  12. — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicui- 
rent  intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
points  lie  differ  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  6^  13"  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  6^  18"  diminish  it  by  that  amount.  Do  not  add  6*"  13"  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.     Applying  these  remarks  to  the  example  in  hand,  we  have — 

h. 
Lunicurrent  interval  for  three-quarter  ebb,  =i  (0 
Lunicurrent  interval  for  one-quarter  flood,  =i  (4 
Lunicurrent  interval  for  three-quarter  flood,  =i  (6 
Lunicurrent  interval  for  one-quarter  ebb,        =i  (0 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference,  take 
tho  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 

63033—09 4 


m,     h. 

m.      h.    m.        h. 

m. 

05+4 
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15 

25+6 

39)=                 5 

32 

39+9 

24)=                 8 

02 

05+9 
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On  the  USB  OP  Tables  10,  11,  and  12. — Sunrise,  Sunset,  and  Twilight,  Examples  13, 

14,  AND  15. 

Example  IS. — ^Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  April  3, 1910. 

For  San  Francisco  the  latitude  =  37^  49'  N. 

For  San  Francisco  the  longitude  =122°  29'  W. 

For  San  Francisco  Standard  time  meridian  =120°  00'  W. 

The  sun's  declination  on  April  3,  1910,  at  6  a.  m.  =     5°  07'  N. 


Approximate  method. 

h,   m. 

Aprill,  for  lat.  38**  N.,  Table  10 6    46 

Correction  for  2  days —03 

Correction  for  11^  latitude 00 


Local  mean  time  sunrise ^ 5    42 

Red.  for  long.  2«29'W.,  Table  12 -flO 

Standard  time  sunrise 5    62 


ExcuU  method. 

h.    nt. 

DpcL  4°  ly  N.,  forlat  38*>  N.,  Table  10 6    45 

Correction  for  62'  declination —04 

Correction  for  11'  latitude 00 


Local  mean  time  sunrise 6    41 

Red.  for  long.  2°  29^  W.,  Table  12 -|-10 


Standard  time  sunrise 5    51 


Example  H. — Find  the  local  mean  time  of  sunset  at  Buenos  Aires  on  December  10, 


1910. 


For  Buenos  Aires  the  latitude  =34°  36'  S. 

For  Buenos  Aires  the  longitude  =58^  22'  W. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22°  65'  S. 


Approximaie  method. 

h.   m. 

December  12,  for  lat.  36*>  S.,  Table  10 7    08 

Correction  for  2  days —02 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


ExcuA  method. 

h.   m. 

Decl.  23**  04^  S.,  for  lat.  35*»  S.,  Table  10 7    08 

Correction  for  ^  declination —01 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    06 


Example  15. — Find  the  local  mean  time  of  beginning  of  morning  twilight,  and  duration 
of  astronomical  and  civil  twilight  at  San  Francisco,  Cal.,  on  April  3,  1910,  with  the  data 
of  Example  13, 


Approximaie  method. 


h.   m. 


Aprill,  forlat  40«N.,  Table  11 4    13 

Correction  for  2  days —0    04 

Correction  for  2*»  iriatitude +0    04 


Local  mean  time  of  beginning  of  twilight.       4    13 


Exfui  method. 

h.  m. 

Decl.  4**  16^  N.,  for  lat.  40*>  N.,  Table  11 4  13 

Correction  for  52^  declination —0  04 

Correction  for 2**  1  Platitude -fO  04 


Local  mean  time  of  beginning  of  twilight.       4     13 


h,  m. 

Local  mean  time  of  sunrise,  Example  13 5  41 

Local  mean  time  of  beginning  of  twilight : 4  13 

Duration  of  astronomical  twilight 1  28 

Duration  of  civil  twilight,  one-third  of  above ., 0  29' 

Subtracting  29  minutes  from  time  of  sunrise  gives  for  the  beginning  of  civil  twilight 5  12 
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TIDAL   STATIONS,  TABLE    1. 


St.  Johns,  Newfoundland 

Halifax  (Navy- Yard),  Nova  Scotia 

St.  John,  New  Brunswick 

Portland  (Central  Wharf),  Maine 

Boston  (Navy-Yard),  Massachusett* 

Newport  (Fort  Adams),  Rhode  Island 

New  London  (Custom-House  Wharf),  Conn 

Willets  Point  (Government  Wharf) ,  New  York . . 

New  York  (Governors  Island) ,  New  York 

Sandy  Hook  (The  Horseshoe),  New  Jersey 

Philadelphia  (Chestnut  St.  Pier),  Pennsylvania. 

Baltimore  (Fells  Point),  Maryland 

Washington  (Seventh  St. ),  Dist.  of  Columbia  . . 

Old  Point  Comfort  (Fort  Monroe) ,  Virginia 

Wilmington  (Cape  Fear  River),  N.  Carolina 

Charleston  (Custom-House  Wharf),  S.  Carolina. 
Savannah  Entrance  (Tybee  I.  Light),  Georgia. . 

Femandina  (Dade  St. ),  Florida 

Key  West  (Fort  Taylor) ,  Florida 

Galveston  (Dosweirs  Wharf),  Texa>* 

Buenos  Aires,  Argentina 

Cape  Horn  (Orange  Bay),  Chile 

V^alparaiso,  Chile 

Panama  ( Naos  Island ) ,  Canal  Zone 

San  Diego  (La  Playa),  California 


Page. 
53 
57 
61 
65 
«9 

73 

77 
81 
85 
89 

93 

97 
101 
105 
109 

113 
117 
121 
125 
129  I  Cape  To.wn  (Table  Bay),  Africa 


Amoy  (Inner  Harbor),  China 

Hongkong,  China 

Singapore,  Malay  Peninsula 

Batavia,  Java 

Manila  (Pasig  River  Entrance),  P.  I 

Honolulu  (Oahu  Island),  Hawaiian  Islands. 

Apia  ( Upolu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 

Sydney  (Fort  Denison),  Australia 


Melbourne  (Williamatown),  .lustralia. 

Port  Adelaide,  Australia 

Rangoon,  Burma 

Calcutta  (Kidderpore),  India 

Madras,  India 


Colombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India. 

Karachi,  India 

Aden,  Arabia 


San  Francisco  ( Fort  Point),  California 

Astoria  (Columbia  River),  Oregon 

PortTownsend  (Puget  Sound),  Washington.. 

Sitka,  Alaska 

Kodiak  (St.  Paul  Harbor,  Kodiak  I.),  Alaska. 

St.  Michael  (Norton  Sound) ,  Alaska 

Yokohama  (Nishihatoba),  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  liight-Ship),  ('hina. . 
Shanghai  (Wusung  Inner  Bar),  China 


13:^ 
137 
141 
145 
149 

153 
157 
161 
165 
169 

173 
177 
181 
185 
189 


Lisbon  (Arsenal),  Portugal 

Rochelle,  France 

Brest,  France 

Havre,  France 

Fxiinburgh  (Leith),  Scotland 

Hull  (Humber River),  England 

Sheemess  (Thames  River  Entrance),  England. 

London  (London  Bridge),  England 

Dover,  England 

Portland  Breakwater,  England 


Liverpool,  England 

Greenock  (Firth  of  Clyde),  Scotland 

Kingstown  (Dublin  Bay),  Ireland 

Queenstown  (Haulbowline  Island),  Ireland.. 
Hamburg,  Germany 


Page. 
193 
197 
201 
2a5 
lW 

213 

217 

221 

•  225 

229 

233 
237 
241 
245 
249 

253 
257 
261 
265 
269 

273 
277 

281 
285 
289 

293 
297 
301 

:^ 

309 

313 
317 
321 
325 
329 


CITRRENT  STATIONS,  TABLE  9. 

Seymour  Narrows  ( Diwrovery  Passage),  B.  C  . .       492  |  Sergius  Narrows  (Peril  Strait),  Alaska 496 

For  general  index  see  end  of  volume. 
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nidnight,  12>»  is  noon;  all 
inished  by  12  give  the  tlmei 

n  the  second  line  of  each  dny: 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

hours  less  than  12  are  in  tht' 
1  after  noon;  for  Instance.  l/»:47 

equator;  A 

rmoon;  }) 
,  P,  moon 

,  1st  quar.;  Q,  full  moon;  C.  3d  <; 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

Bonth  of  the 
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~ 

JULY. 

t  of  Hit 
^atcr. 

rhand 

20:18 
0.8 

AUGUST. 

Time  and  Height  of  High  and 
Low  Water. 

SEPTEMBER. 

■ 

1 

Dayof- 

Time%nd  Heigli 

P. 

Daydf— 

55 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

1:18 
2.6 

7:26 
0.8 

18:58 
2.7 

M 

1 

8:88 
2.2 

8:57 
LO 

16:35 
8.1 

22:40 
0.7 

Th 

1 

5:57 
2.4 

11:15 
0.7 

17:29 
8.3 

8 

2 

2:82 
2.6 

8:28 
0.8 

14:59 
2.9 

21:35 
0.7 

N 

Tu 

2 

4:55 

2.2 

10:18 
0.8 

16:89 
8.8 

23:45 
0.5 

F 

2 

0:30 
0.4 

6:36 
2.6 

12:06 
0.4 

18:18 
8.5 

p 

S 

3 

8:62 
2.5 

9:88 
0.8 

15:59 
8.2 

22.-45 
0.5 

W 

3 

5:67 
2.4 

11:15 
0.7 

17:85 
8.5 

.    .    . 

• 

8 

3 

1:06 
0.2 

7:09 
2.8 

12:50 
0.8 

19:08 
3.6 

M 

4 

4:57 
2.5 

10:82 
0.7 

16:56 
8.5 

28:48 
0.8 

Th 

4 

0:86 
0.4 

6:45 
2.5 

12:10 
0.5 

1836 
3.7 

S 

4 

1:86 
0.1 

7:40 
8.0 

18:80 
0.2 

19:42 
8.6 

Tu 

5 

5:55 
2.6 

11:27 
0.5, 

17:47 
8.7 

• 

F 

5 

1:18 
0.2 

7:25 
2.7 

12:58 
0.3 

19:13 
8.8 

E 

M 

5 

2:05 
0.1 

8:10 
8.1 

14:05 
0.2 

20:18 
8.5 

N 

• 

W 

6 

0:85 
0.1 

6:45 
2.7 

12:17 
0.4 

18:36 
8.8 

8 

6 

1:56 
0.1 

8:02 
2.8 

18:41 
0.8 

19:67 
8.7 

Tu 

6 

2:82 
0.1 

8:40 
8.2 

14:36 
0.2 

20:48 
8.3 

Th 

7 

1.-28 
0.0 

7:80 
2.7 

13:06 
0.4 

19:23 
3.9 

S 

7 

2:81 
0.1 

8-.38 
2.9 

14:22 
0.3 

20:88 
3.6 

W 

7 

2-.67 
0.2 

8.2 

15:07 
0.3 

21:19 
3.1 

F 

8 

2«7 
0.0 

8:14 
2.8 

13:60 
0.8 

20«8 
8.9 

M 

8 

8.-04 
0.1 

9:12 
8.0 

14:58 
0.8 

21:15 
3.4 

Th 

8 

8:19 
'0.8 

9:82 
3.i 

15:88 
0.4 

-21:43 
2.9 

8 

9 

2:48 
0.0 

8:58 
2.8 

14:38 
0.4 

20:58 
8.7 

E 

Tu 

9 

8:36 
0.2 

9:46 
3.0 

15:85 
0.5 

21:51 
8.2 

A 

F 

9 

8:40 
0.6 

10:02 
3.0 

16:10 
0.6 

22:10 
2.6 

I 

S 

10 

2«) 
0.1 

9:38 
2.8 

15:15 
0.5 

21:88 
8.5 

W 

10 

4:06 
0.8 

10:18 
2.9 

16:11 
0.6 

2235 
2.9 

8 

10 

4:00 
0.7 

10:36 
2.9 

16:48 
0.7 

22:35 
2.4 

I 

M 

11 

4:06 
0.2 

1030 
2.7 

15:59 
0.6 

22:22 
8.2 

Th 

11 

4:85 
0.5 

10:62 
2.9 

16:50 
0.8 

23:00 
2.6 

]) 

S 

11 

4:20 
0.9 

11:19 
2.8 

17:40 
0.9 

28:05 
2.2 

i 

Tu 

12 

4:60 
0.4 

11:04 
2.7 

16:45 
0.8 

28.-06 
2.9 

A 

F 

12 

5K)0 
0.7 

11:81 
2.7 

17-.85 
0.9 

28:34 
2.3 

M 

12 

4:48 
LI 

12:15 
2.6 

18:55 
1.1 

.    .    . 

!e 
1 

W 

13 

5:80 
0.6 

11:45 
2.6 

17:40 
LO 

23:51 
2.6 

8 

13 

535 
0.9 

12:20 
2.6 

18:86 
LI 

.    .    . 

S 

Tu 

13 

L9 

6:15 
1.8 

13:37 
2.5 

20:52 
L2 

lI.,Th 

14 

6:10 
0.8 

12:35 
2.6 

18:48 
LI 

.    .    . 

S 

14 

0:18 
2.1 

5:56 
LI 

18:18 
2.6 

flO.-Ol 
L2 

W 

14 

8:16 
L8 

6:88 
1.5 

16K)6 
2.6 

2231 
LI 

!A    F 

15 

0:49 
2.3 

6:54 
LO 

18:30 
2.6 

20.-00 
L2 

M 

16 

1:50 
L9 

6:42 
L3 

14:80 
2.6 

21:46 
1.2 

Th 

15 

4:46 
2.0 

9:47 
L2 

16:16 
2.9 

23:15 
0.8 

,       « 

16 

2:03 
2,1 

7:43 
LI 

14:29 
2.6 

21:28 
L2 

8 

Tu 

16 

8:46 
L9 

8:18 
1.4 

16:40 
2.7 

22:58 
LO 

F 

16 

5:80 
2.3 

10:57 
0.9 

17:12 
8.2 

23:56 
0.5 

1 

S 

17 

3:18 
2.0 

8:41 
L2 

1534 
2.7 

22:31 
1.1 

W 

17 

5:09 
2.0 

10K)8 
L2 

16:40 
8.0 

28:42 
0.8 

8 

17 

6:06 
2.6 

11:45 
0.5 

18K10 
8.8 

.    .    . 

1      M 

18 

4:29 
2.0 

9:41 
LI 

16:17 
2.8 

23:28 
0.9 

Th 

18 

5:55 
2.2 

11:09 
LO 

17:82 
8.2 

.    .    . 

S 

18 

0:31 
0.2 

6:88 
2.9 

12:28 
0.2 

18:44 
8.8 

1      Tu 

19 

6:25 
2.1 

10:88 
LO 

17:06 
8.1 

:  :  : 

F 

19 

031 
0.5 

6:32 
2.4 

11:69 
0.7 

18:18 
3.5 

O 
B 

M 

19 

1K)6 
0.0 

7:12 
8.2 

13:06 
0.0 

19:26 
8.8 

s  w 

20 

0.7 

6H» 
2.2 

1136 
0.9 

17:50 
8.3 

O 

8 

20 

0:58 
0.2 

7:06 
2.7 

12:41 
0.5 

19:01 
3.7 

Tu 

20 

1:38 
—0.1 

7:46 
8.5 

13:46 
-0.2 

20:04 
8.7 

Th 

21 

0:40 
0.5 

6:49 
2.4 

12:10 
0.8 

18:34 
3.5 

S 

21 

1:38 
0.0 

7:80 
2.9 

18:21 
0.3 

19:43 
3.8 

P 

W 

21 

2:11 
—0.1 

8:20 
8.6 

14:27 
-0.3 

20:43 
8.6 

!o'f 

22 

1:16 
0.3 

7:24 
2.5 

12:61 
0.7 

19:15 
3.6 

M 

22 

2:08 
—0.1 

8:18 
8.1 

14K)0 
0.1 

20:22 
3.8 

Th 

22 

2:43 
0.0 

8:54 
3.6 

15:09 
-0.2 

2132 
8.4 

s 

23 

1:52 
0.1 

7:59 
2.7 

1339 
0.6 

19:57 
8.7 

E 

Tu 

23 

2:41 
-0.1 

8:47 
3.2 

14:40 
0.0 

21:03 
8.7 

F 

23 

8:15 
0.1 

9:84 
3.6 

15-.54 
0.0 

22:01 
8.1 

s 

24 

2:30 
0.0 

8:33 
2.8 

14K)6 
0.6 

20:38 
8.7 

P 

W 

24 

3:16 
0.0 

9:24 
8.3 

1632 
0.1 

21:42 
8.5 

8 

24 

8:4(t 
0.4 

10:20 
3.4 

16:44 
0.2 

22:46 
2.7 

M 

25 

8:06 
0.0 

9:10 
2.9 

14:48 
0.4 

21:20 
8.6 

Th 

25 

8:60 
0.1 

10:01 
3.8 

16:10 
0.1 

22:25 
8.2 

(C 

S 

25 

4.31 
0.7 

11:11 
3.2 

17:45 
0.6 

23:42 
2.8 

iXu 

28 

8:48 
0.1 

9:49 
2.9 

15:32 
0.4 

22:03 
3.4 

F 

26 

4:24 
0.8 

10:45 
8.2 

17.-00 
0.8 

28:08 
2.8 

N 

M 

26 

5K)4 
LO 

12:17 
2.9 

19:10 
0.9 

.    .    . 

'e  w 

27 

432 
0.2 

10:80 
8.0 

1633 
0.4 

22:48 
3.1 

a 

8 

27 

5:00 
0.6 

11:87 
8.1 

18:03 
0.6 

.    .    . 

Tu 

27 

037 
2.0 

633 
1.3 

13:40 
2.8 

21K)3 
LO 

Th 

28 

5:01 
0.4 

11:15 
3.0 

17:20 
0.5 

28:39 
2.9 

8 

28 

0:04 
2.4 

5:42 
0.9 

12:42 
8.0 

19:26 
0.8 

W 

28 

8:38 
2.0 

8:40 
L2 

15:06 
2.8 

22:89 
0.9 

<L 

F 

29 

5:45 
0.6 

12:11 
2.9 

18:28 
0.7 

N 

M 

29 

1:36 
2.1 

6:50 
LI 

2.9 

21:11 
LO 

Th 

29 

4:58 
2.2 

10:10 
0.9 

16:22 
2.9 

23:31 
0.7 

P 

8 

30 

0:88 
2.6 

6:32 
0.8 

18:16 
2.9 

19:49 
0.8 

Tu 

30 

3:32 
2.0 

8:40 
LI 

15:19 
3.0 

22:47 
0.9 

F 

30 

5:40 
2.5 

11:12 
0.7 

1732 
8.1 

.    .    . 

S 

31 

2:00 
2.8 

7.36 
1.0 

14:25 
3.0 

21:19 
0.8 

W 

31 

5:04 
2.1 

10:09 
0.9 

16:30 
3.1 

23:48 
0.7 

ac 
tn 
wl 
ur 

(. 

eq 

Th 
jomi 
>m  I 
ilch 
ileas 

Th 
.m.) 

•. 
uatc 

etld 
MirlA 
lean 
Isl. 
am] 
etin 
.all 
new 
r:  A 

es  are  placed  in  the  order  of  oc( 
on  of  consecutive  heigh t«  will  ir 

Low  Water  Springs,  which  is 
7  feet  beloW'  mean  sea  level.    T( 
nus  {—)  sign  is  before  the  heigt 
le  uf»ed  is  Intercolonial  SUindard 
greater  are  in  the  aftenioon  (p.  n 

moon;  }),  Ist  quar.;  Q.  fnll  m 
,  P,  moon  in  apogee  or  perigee. 

3uri 
die 

,T 

it.i 
.B01 
1.). 
cx)n 

enc« 
ate\ 
►roxi 
dth 
n  wl 
uhm 
md 

j.wi 
vhet 
mai 
ede 
^lich 
eridi 
whe 
3d'< 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ely  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

an  W.;  Oh  is  midnight.  12»' is  noon;  all  hours  1 
1  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

ess  than  12  are  In  the  forenoon 

for  instance.  15:4718  8:47  p.  m. 

farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                             | 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

i 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 
Tu 

Mo. 

W.  Mo. 

s 

1 

0:08 
0.5 

6:12 
2.7 

12.00 
0.4 

18:11 
3.3 

1 

0:82 
0.4 

6:37 
8.8 

12:64 
0.2 

19K)4 
3.1 

• 

Th 

1 

0:22 
0.6 

6:33 
3.4 

13.-08 
0.8 

19:14 
2.7 

s 

2 

0:40 
0.3 

6:42 
3.0 

12:88 
0.2 

18:50 
3.3 

W 

'Z 

0:68 
0.3 

7:08 
3.4 

13.-25 
0.2 

19:33 
3.0 

F 

2 

0:48 
0.6 

7:03 
3.5 

18:36 
0.2 

19:40 
2.7 

E 

• 

M 

3 

1:06 
0.2 

7:10 
3.2 

13:14 
0.2 

19:26 
3.3 

A 

Th 

3 

1:20 
0.4 

7:29 
3.5 

13:52 
0.1 

20:00 
2,9 

8 

3 

1:10 
0.6 

7:34 
3.5 

14.07 
0.2 

20KI7 
2.6 

Tu 

4 

1:33 
0.2 

7:39 
3.8 

13:44 
0.1 

19:56 
3.3 

F 

4 

1:40 
0.6 

7:66 
3.6 

14:20 
0.2 

20:22 
2.8 

S 

6 

4 

lUJO 
0.7 

8:07 
3.6 

14.-88 
0.2 

20:34 
2.6 

W 

5 

1:56 
0.2 

8:08 
3.4 

14:15 
0.1 

20:25 
3.2 

S 

5 

1:55 
0.5 

8:25 
3.4 

14:50 
0.2 

20:45 
2.7 

M 

5 

1:52 
0.7 

8:40 
3.4 

15:13 
0.2 

21:04 
2.6 

Th 

6 

2:16 
0.8 

8:27 
3.4 

14:40 
0.2 

20:48 
3.0 

S 

s 

6 

2:12 
0.6 

8:66 
8.3 

15:24 
0.3 

21:10 
2.6 

Tu 

6 

*  2:21 
0.7 

9:17 
3.3 

16:53 
0.8 

21:40 
2.6 

A 

F 

7 

2:34 
0.4 

8:54 
8.3 

15:09 
0.3 

21:10 
2.8 

M 

7 

2:34 
0.7 

9:S0 
8.2 

16K>4 
0.4 

21:41 
2.4 

W 

7 

2:67 
0.8 

9:59 
3.1 

16:38 
0.4 

22:2S 
2.4 

S 

8 

2:50 
0.5 

9:22 
3.2* 

15:41 
0.4 

21:81 
2.6 

Tu 

8 

8:03 
0.8 

10:10 
3.0 

16:60 
0.6 

22:25 
2.3 

Th 

8 

8:45 
0.9 

10:49 
2.9 

17:29 
0.6 

2322 
•2.4 

S 

9 

8:10 
0.7 

9-.54 
3.1 

16:20 
0.6 

21:59 
2.4 

W 

9 

8:41 
LO 

11:02 
2.8 

17:62 
0.8 

28:26 
2.1 

D 

F 

9 

4:61 
1.0 

U:60 
2.7 

18:28 
0.7 

.     .     .  ' 

8 

M 

10 

3:31 
0.8 

10:35 
2.9 

17:09 
0.8 

22:33 
2.2 

3) 

Th 

10 

4:88 
L2 

12:16 
2.6 

19:15 
LO 

.    .    . 

8 

10 

0:38 
2.8 

6:20 
LI 

13K)6 
2.6 

19:37 
0.8 

D 

Tu 

11 

4:00 
1.0 

11:29 
2.7 

18:17 
1.0 

23:34 
2.0 

F 

11 

1:19 
2.0 

6:27 
1.8 

18:60 
2.6 

20:40 
0.9 

E 

8 

11 

2K)0 
2.5 

8:08 
LO 

14:28 
2,6 

20:45 
0.8 

W 

12 

4:41 
1.2 

12:50 
2.5 

20:02 
LI 

S 

12 

8:03 
2,2 

8:61 
1.1 

16d2 
2.7 

21:45 
0.8 

M 

12 

3K)8 
2.7 

9:32 
0.7 

16:46 
2.6 

21:46 
0.7 

Th 

13 

2:29 

1.8 

6:15 
1.5 

14:30 
2.6 

21:36 
1.0 

E 

S 

13 

4:0S 
2.6 

10:08 
0.8 

16:20 
2.9 

22:38 
0.6 

Tu 

13 

4:06 
3.0 

10:37 
0.4 

16:51 
2.8 

22:40  ' 
0.6 

F 

14 

4KJ5 
2.1 

9:26 
L2 

15:50 
2.8 

22:36 
0.7 

M 

14 

4:48 
3.0 

11K)1 
0.4 

17:16 
3.1 

23:20 
0.4 

W 

14 

4:55 
3.4 

11:31 
0.2 

17:46 
2.9 

28r28 
0.4 

S 

15 

4:52 
2.4 

10:86 
0.8 

16:49 
8.1 

23:20 
0.5 

Tu 

16 

5:29 
3.3 

11:48 
0.0 

18:04 
8.2 

.    .    . 

P 

Th 

15 

6:44 
3.7 

12:20 
0.0 

18:84 
2.9 

.    .     . 

S 

16 

5:30 
2.8 

11.26 
0.4 

17:40 
3.3 

23:58 
0.2 

9 

W 

16 

0:00 
0.2 

6:08 
8.7 

12:84 
—0.2 

18:48 
3.3 

o 

F 

16 

0:18 
0.3 

6:30 
3.9 

13:08 
—0.2 

19:19 
3.0 

E 

M 

17 

6:06 
3.2 

12:10 
0.1 

18:23 
3.5 

.     ..   . 

. 

Th 

17 

0:38 
0.1 

6:49 
3.9 

18:16 
-0.4 

19:29 
3.3 

N 

8 

17 

0:66 
0.2 

7:15 
4.1 

13:62 
-0.2 

20:01 
.2.9 

O 

Tu 

18 

0:34 
0.0 

6:40 
3.5 

12:50 
-0.2 

19K)5 
3.6 

F 

18 

1:15 
0.1 

7:80 
4.1 

14:00 
—0.4 

20:10 
8.2 

8 

18 

1:38 
0.2 

8.-01 
4.1 

14:37 
-0.2 

20:45 
2.9 

F 

W 

19 

1:08 
-0.1 

7:15 
3.8 

18:30 
-0.4 

19:44 
3.6 

N 

S 

19 

1:51 
0.2 

8:13 
4.0 

14:46 
-0.3 

20:51 
3.0 

M 

19 

2:20 
0.3 

8:46 
3.9 

16:22 
-0.1 

21:30 
2.8 

Th 

20 

1:41 
0.0 

7:50 
3.9 

14:11 
—0.4 

20:25 
3.4 

s 

20 

2:28 
0.3 

8:68 
3.9 

15:31 
—0.1 

21:36 
2.8 

Tu 

20 

3:03 
0.4 

9:32 
3.7 

16:07 
0.1 

22:16 
2.7 

F 

21 

2:14 
0.0 

8:30 
3.9 

14:55 
—0.3 

21:04 
3.2 

M 

21 

3:07 
0.5 

9:45 
3.6 

16:'20 
0.2 

22:26 
2.5 

W 

21 

3:49 
0.6 

10:21 
3.4 

16:66 
0.8 

23:09 
2.6 

S 

22 

2:46 
0.2 

9:12 
3.8 

15:40 
-0.1 

21:45 
2.9 

Tu 

22 

3:60 
0.8 

10:36 
3.3 

17:17 
0.5 

23:29 
2.3 

Th 

22 

4:40 
0.8 

11:12 
3.0 

17:47 
0.6 

•     •     • 

N 

S 

23 

3:20 
0.5 

10:00 
3.6 

16:30 
0.2 

22:32 
2.5 

(L 

W 

23 

4:46 
LO 

11:35 
3.0 

18:25 
0.7 

i 

F 

23 

0:05 
2.5 

5:46 
LO 

12:11 
2.7 

18:44 
0.8 

M 

24 

3:57 
0.8 

10:50 
3.3 

17:82 
0.5 

23:38 
2.2 

Th 

24 

0:50 
2.2 

6:15 
L2 

12:50 
2.7 

19:42 
0.9 

8 

24 

1:07 
2.4 

7:11 
LI 

18:20 
2.4 

19:43 
1.0 

c 

Tu 

25 

4:47 
1.1 

11:57 
2.9 

18:52 
0.9 

F 

25 

2:16 
2.2 

8:04 
L2 

14:15 
2.5 

20:58 
0.9 

S 

25 

2:12 
2.5 

8:42 
LI 

14:47 
2.8 

20:47 
1.0 

W 

26 

1:20 
2.0 

6:20 
L3 

13:18 
2.7 

20:36 
1.0 

E 

S 

26 

3:26 
2.4 

9:36 
LO 

15:38 
2.5 

22:00 
0.8 

M 

26 

3:13 
2.6 

10:04 
LO 

16:02 
2.2 

21:44 
1.0 

Th 

27 

3:12 
2.1 

8:34 
L2 

14:49 
2.7 

22:00 
0.9 

H 

27 

4:17 
2.6 

10:40 
0.8 

16:43 
2.5 

22:46 
0.7 

A 

Tu 

27 

4:04 
2.7 

11:06 
0.9 

17.-06 
2.2 

22:32 
0.9 

F 

28 

4:24 
2.3 

10:02 
0.9 

16:08 
2.8 

22:53 
C.7 

M 

28 

4:58 
2.8 

11:27 
0.6 

17:32 
2.6 

23:22 
0.6 

W 

28 

4:48 
2.9 

11:49 
0.8 

17A2 
2.8 

23:14 
0.9 

S 

29 

5:06 
2.6 

11:02 
0.7 

17:10 
2.9 

23:33 
0.5 

Tu 

29 

6:30 
3.0 

12:05 
0.5 

18:11 
2.7 

23:54 
0.6 

Th 

29 

5:30 
3.1 

12:25 
0.6 

18:30 
2.4 

23:57 
0.8 

E 

s 

30 

5:39 
2.9 

11:46 
0.5 

17:56 
3.0 

A 

W 

30 

6:01 
3.2 

12:37 
0.4 

18:45 
2.7 

F 

30 

6:06 
3.3 

12:66 
0.6 

19.-01 
2.4 

M 

31 

0:05 
0.4 

6:09 
3.1 

12:24 
0.3 

18:31 
3.1 

s 

• 

8 

31 

0:25 
0.8 

6:43 
3.4 

13:26 
0.8 

19:31 
2.5 

The  tid 
a  compari» 
from  Mean 
U  1.7  feet  t 
a  minus  (- 

Thetin 
(a.m.), all 

#.  ncM 
1  equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  ih  approximately 
)elow  mean  «ea  level.    To  find  ihe  depth  of 
-)  sign  i8  before  the  height,  in  which  case  si 
lensed  is  Intercolonial  standard.  60thraerl(3 
greater  are  in  the  afternoon  (p.m.)  and  whe 
moon;  }).  1st  quar.;  O^  ^"^1  moon;  (C,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  in 
the  datum  of  soundings  on  the  Admiralty  C 
water,  add  the  tabular  height  to  the  soundi 
Jbtract  it. 

lianW.:Oh  is  midnight,  r2>'isnoon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
)uar.;  E,  moon  on  the  equator:  N,  S,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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1                              JANUARY. 

It  of  High  and 
^ater. 

FEBRUARY. 

' 

" 

MARCH. 

1 

Dayof— 

Time  and  Helgl 
LovfV, 

^ 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W.  [mo. 

S 

1 

6:22 
1.3 

11:15 
4.4 

18:34 
0.6 

Tu 

1 

0:28 
4.6 

7.-a5 
1.2 

1254 
4.1 

19:02 
1.3 

Tu 

1 

6:27      11:15 
0.9         4.4 

17:22 
1.2 

23:86 
4.7 

1* 

2 

0:30 
4.6 

7:17 
1.4 

12:34 
4.1 

19:24 
0.9 

c 

W 

2 

1:05 
4.6 

7:66 
1.2 

13-20 
3.9 

19:44 
1.6 

W 

2 

6H)8      11:52 
1.0         4.2 

17:52 
1.4 

£ 

k 

A 

M 

3 

1:16 
4.4 

8:10 
1.4 

1324 
8.9 

20:12 
1.1 

Th 

3 

•  1:50 
4.3 

8:50 
1.2 

14:18 
3.7 

20:38 
1.7 

Th 

3 

0:14       6:66 
4.6         1.1 

12:36 
4.1 

18:30 
1.6 

Tu 

4 

2:04 
4.3 

9KH 
1.8 

14:20 
8.7 

21:02 
1.3 

F 

4 

2:40 
4.8 

9:44 
1.1 

16:25 
8.7 

21:88 
1.7 

c 

F 

4 

0:68       7-.62 
4.4        1.1 

13:30 
8.9 

19:22 
1.8 

W 

6 

2:52 
4.3 

9:62 
1.2 

1622 
8.6 

21:60 
1.4 

S 

5 

3:42 
4.8 

10:40 
0.9 

16-.36 
3.7 

22:45 
1.6 

S 

5 

1:50       8:53 
4.3        1.1 

14:40 
8.8 

20:40 
1.8 

Th 

6 

8:42 
4.8 

10:88 
1.0 

16:28 
8.7 

22:38 
1.4 

8 

s 

6 

4:42 
4.5 

11:30 
0.6 

17:42, 
4.0 

23:44 
1.4 

s 

u 

6 

2:65       9:56 
4.2        0.9 

16:64 
8.8 

22:02 
1.6 

F 

7 

4:85 
4.4 

11:24 
0.8 

1725 
8.8 

2328 
1.4 

M 

7 

6:40 
4.7 

12:20 
0.3 

18:35 
4.3 

M 

7 

4:05      10:56 
4.8        0.7 

17:06 
4.1 

23:16 
1.8 

S 

8 

6:25 
4.6 

12:06 
0.6 

18:18 
4.0 

Tu 

8 

0:86 
1.1 

6:88 
6.0 

13:07 
0.0 

1922 
4.7 

Tu 

8 

6:10      11:60 
4.6        0.3 

18K)4 
4.6 

» 

9 

0:12 
1.3 

6:14 
4.8 

12:50 
0.2 

19K)4 
4.3 

• 

W 

9 

1:26 
0.8 

7:26 
5.3 

18:56 
-0.2 

20:06 
6.1 

W 

9 

0:12       6:12 
0.9        5.0 

12:40 
0.0 

18:55 
6.0 

|SjM 

10 

IKK) 
1.2 

7:00 
6.0 

13:32 
0.0 

19:47 
4.5 

Th 

10 

2:10 
0.6 

8:14 
6.5 

14:38 
-0.4 

20:52 
6.4 

Th 

10 

IKtt       7:05 
0.6        5.8 

1325 
-0.2 

19:40 
6.4 

•  ,Tu 

11 

1;40 

1.1 

7:46 
6.2 

14:18 
-0.2 

20:30 
4.8 

F 

11 

2:58 
0.4 

9:00 
6.6 

15:24 
-0.4 

21:35 
6.6 

• 

F 

11 

1:50       7:55 
0.2        5.6 

14:14 
-0.4 

20:25 
5.7 

w 

12 

,225 
1.0 

8:30 
6.8 

16K)0 
-0.2 

21:12 
6.0 

P 

8 

12 

8:42 
0.8 

9:46 
6.5 

16:08 
-0.8 

'22:17 
6.6 

E 
P 

S 

12 

2:86       8:42 
-0.1        5.7 

16K)0 
—0.4 

21:10 
5.9 

Th 

13 

3:07 
0.9 

9:13 
6.8 

15:45 
—0.2 

21:54 
5.2 

£ 

8 

13 

4:32 
0.8 

10:30 
6.4 

16:62 
-0.1 

23:00 
5.6 

IS 

13 

8:24       9:26 
-0.2        6.7 

16:40 
-0.8 

21:50 
5.9 

F 

14 

3:65 
0.8 

10:00 
6.3 

16:30 
-0.1 

22:40 
6.2 

M 

14 

5:24 
0.3 

11:18 
6.2 

17:40 
0.8 

23:46 
6.4 

M 

14 

4:10      10:14 
-0.2        6.6 

16:29 
0.0 

22:a'> 
6.8 

S 

15 

4:48 
0.8 

10:45 
6.1 

17:15 
0.1 

23:26 
6.2 

Tu 

15 

6:20 
0.6 

12K)5 
4.8 

18:32 
0.7 

Tu 

15 

6:02      11:00 
-0.1        6.8 

17:16 
0.4 

28:20 
5.5 

8 

16 

6:43 
0.8 

11:30 
4.9 

18:05 
0.4 

.    .    . 

D 

W 

16 

0:36 
6.1 

7:18 
0.6 

18:00 
4.6 

19:80 

1.1 

W 

16 

6:66      11:50 
0.1        4.9 

18:12 
0.8 

.    .    . 

E 
P 

M 

17 

0:11 
6.1 

6:40 
0.9 

1224 
4.7 

18:67 
0.6 

Th 

17 

1:28 
4.8 

8.25 
0.7 

14,06 
4.0 

20:40 
1.3 

1> 

Th 

17 

0:10       6:58 
6.1        0.4 

12:45 
4.4 

19:17 
1.2 

p 

Tu 

18 

1K)2 
5.0 

7:42 
0.9 

1320 
4.4 

19:52 
0.9 

F 

18 

2:30 
4.6 

9:84 
0.8 

1626 
8.8 

21:55 
1.4 

N 

F 

18 

1K)5       8:04 
4.7        0.6 

13:54 
4.0 

20:88 
1.4 

W 

19 

1:57 
4.8 

8:47 
0.8 

14:24 
4.1 

20:66 
1.1 

N 

8 

19 

8:87 
4.8 

10:38 
0.7 

16:56 
3.7 

23:10 
1.4 

S 

19 

2:05       9:14 
4.3        0.7 

16:18 
3.8 

22:00 
1.5 

Th 

20 

2:56 
4.7 

9:50 
0.7 

15:40 
4.0 

22:00 
1.2 

S 

20 

4:47 
4.4 

11:88 
0.6 

18:10 
8.9 

s 

20 

8.'22      1022 
4.1         0.7 

16:50 
3.8 

23:10 
1.3 

F 

21 

3:68 
4.6 

10:50 
0.6 

16:56 
8.9 

23:10 
1.2 

M 

21 

0:16 
1.2 

6:54 
4.5 

12:32 
0.4 

19K)2 
4.2 

M 

21 

4:85      11.22 
4.1         0.6 

17:58 
4.0 

S 

22 

5:00 
4.7 

11:48 
0.4 

18:06 
4.1- 

Tu 

22 

1:08 
1.0 

6:48 
4.7 

13:20 
0.2 

19:44 
4.5 

Tu 

22 

0:10       5:45 
1.2         4.3 

12:18 
0.5 

18:45 
4.3 

N 

S 

23 

0:12 
1.1 

6K)0 
4.8 

12:40 
0.2 

19:04 
4.3 

C 

W 

23 

1:67 
0.9 

7:86 
4.9 

'*^ 

20:20 
4.7 

W 

23 

1:00       6:40 
0.9         4.6 

13.-04 
0.4 

19:20 
4.6 

M 

24 

1:08 
1.0 

7:00 
6.0 

13:32 
0.0 

19:52 
4.5 

Th 

24 

235 
0.8 

8:20 
6.0 

14:48 
0.1 

20:54 
4.8 

Th 

24 

1:38       7:22 
0.8         4.6 

18:50 
0.8 

19:55 
4.7 

O 

Tu 

25 

2:00 
0.9 

7:45 
6.1 

1420 
—0.1 

20:86 
4.7 

F 

25 

3:10 
0.7 

8:.'i6 
4.9 

15:22 
0.2 

2128 
4.9 

O 

F 

25 

2:14       8:00 
0.7         4.7 

1422 
0.4 

20.25 
4.9 

1 

W 

26 

2:48 
0.9 

8:30 
5.1 

15:04 
-0.1 

21:15 
4.8 

E 

S 

26 

8:45 
0.8 

9:34 
6.9 

16:68 
0.4 

21:58 
5.0 

E 

S 

26 

2:45       8:37 
0.6         4.8 

14:52 
0.5 

20:55 
5.0 

Th 

27 

8:30 
0.9 

9:15 
6.1 

15:47 
0.0 

21:50 
4.8 

6 

27 

4:20 
0.8 

10:06 
4.8 

16:30 
0.6 

22:30 
4.9 

s 

27 

8:15       9:10 
0.6        4.8 

15:22 
0.7 

21:20 
5.0 

F 

28 

4:12 
0.9 

9.51 
5.0 

16:28 
0.2 

22:80 

4.8 

A 

M 

28 

4:52 
0.8 

10:40 
4.6 

16:66 
0.9 

23K)0 
4.8 

A 

M 

28 

8:46       9:40 
0.6        4.7 

15:46 
0.9 

21:50 
4.9 

8 

29 

4:55 
1.0 

10:34 

4.8 

17:10 
0.4 

23:17 
4.8 

Tu 

29 

4:15      10:12 
0.6         4.6 

16:10 
1.1 

22:20 
4.8 

E 

S 

30 

5:35 
1.1 

11:15 
4.5 

17:46 
0.7 

23:45 
4.7 

W 

30 

4:48     10:45 
0.7        4.6 

16:33 
1.2 

22:56 
4.7 

A 

M 

31 

6:20 
1.2 

11:50 
4.3 

18:25 
1.0 

.    .    . 

Th 

31 

6:26      1124 
0.8         4.8 

17K)0 
1.4 

23:80 
4.6 

The  tides  are  placed  in  the  order  of  oocurrencc,  w 
a  comparison  of  consecutive  heights  -will  indffcate  whe 
from  Mean  Low  Water  Springs,  which  is  approximat 
which  is  2.6  feet  below  mean  Hca  level.    To  lind  the  dt 
unletis  a  minus  (— )  sign  is  before  the  height,  in  which 

The  time  used  Is  Intercolonlnl  Standard.  60thmerir 
(a.  m.),  all  greater  are  in  theafterncxm  (p.  m. }  and  whe 

#,  new  moon;  }),  Ist  quar.;  O.  ^"^1  moon;  ^,  3d 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
thor  It  is  high  or  low  water.    The  heiifhts,ii 
ely  the  datum  of  soundings  on  the  Admlra 
pth  of  WHter,  add  the  t^ibular  height  to  the 
case  subtract  it. 

llanW.:  0'«ismldnight,]2»>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 
quar.;  E,  moon  on  the  equator;  N,  8,  mooi 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

1  esa  than  12  are  i n  the  forenoon 
;  for  Instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

a  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

1 
Time  and  Height  of  High  and  ' 
Low  Water. 

W. 

Mo. 

S 

w. 
S 

Mo. 

1 

W.  |Mo. 

F 

1 

6:11 
0.9 

12:10 
4.2 

17:44 
1.6 

.    .    . 

6:38 
0.9 

12:44 
4.3 

18:34 
L7 

.    .    . 

W 

1 

1:26 
4:3 

8:15 
0.8 

14:20 
4.7 

20:M| 
L-»  , 

S 

a 

S 

2 

0:15 
4.4 

7:08 
1.0 

13:05 
4.1 

18:40 
L7 

€ 

M 

2 

0:46 
4.3 

7:40 
0.9 

13:44 
4.8 

19:58 
L6 

E 

Th 

2 

2:84 
4.8 

9:10 
0.7 

15:20 
4.8 

21:57 
0.8 

S 

3 

1:10 
4.3 

8:10 
1.0 

14:08 
4.0 

20:10 
L8 

Tu 

3 

1:48 
4.2 

8:48 
0.8 

14:48 
4.4 

21:16 
L4 

F 

3 

3:42 
4.4 

10.-06 
0.7 

16:18 
6.0 

22:52 
0.4 

M 

4 

2:20 
4.2 

9:17 
0.9 

15:18 
4.1 

21:85 
L6 

W 

4 

8:00 
4.3 

9:45 
0.7 

16:54 
4.6 

22:20 
LO 

S 

4 

4:48 
4.6 

u.-oo 

0.6 

17:14 
6w8 

28:45 
0.1 

Tu 

5 

3:30 
4.8 

10:20 
0.7 

16:27 
4.8 

22.46 
L2 

Th 

5 

4:12 
4.5 

10:42 
0.6 

16:52 
6.0 
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27 

5:35 
0.3 

11:45 
6.2 

18:08 
0.8 

23:56 

4.8 

c 

8 

27 

0:32 
4.6 

6:26 
1.0 

12:65 
4.9 

19:48 
0.7 

Tu 

27 

2:40 
8.9 

9:23 
L5 

14:47 
4.1 

21:50 
0.7 

Th 

28 

r. 

12:34 
5.1 

19:06 
0.8 

S 

28 

1:80 
4.2 

8:00 
1.8 

13:58 
4.6 

20:56 
0.7 

W 

28 

4:06 
3.8 

10-.38 
1.3 

16KM 
4.1 

22:54 
0.6 

c 

F 

29 

0:50 
4.5 

7:15 
0.9 

13:24 
4.9 

20:08 
0.8 

N 

M 

29 

2:43 
3,9 

9:17 
L6 

16:00 
4.4 

22:04 
0.7 

Th 

29 

5:19 
4.0 

11:89 
LI 

17:14 
4.3 

23:48 
0.5 

p 

S 

30 

1:47 
4.3 

8:14 
1.1 

14:18 
4.8 

21:12 
0.7 

Tu30 

4:07 
3.8 

10:33 
1.4 

16:12 
4.4 

23:06 
0.6 

F 

30 

6:13 
4.3 

12:30 
0.9 

18:13 
4.5 

H 

31 

2:55 
4.1 

9:15 
1.2 

15:20 
4.7 

22:15 
0.6 

W  31 

6:27 
3.9 

11:41 
1.2 

17:20 
4.5 

.    .    . 

The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  comparison  of  consecutive  heights  will  indicate  whc 
from  Mean  Low  Water  Springs,  which  is  approximate! 
which  is  2.6  feet  below  mean  sea  level.    To  flndthe  dt 
unless  a  minus  (-)  sign  is  before  the  height,  in  which 

The  time  used  is  Intercolonial  Standard,  GOth  merid 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)and  whe 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  3d  ( 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
iher  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  Houndings  on  the  Admiral 
.'pth  of  Witter,  add  the  tabular  height  to  the 
case  subtract  it, 

ian  W.;  0»>  is  midnight,  12>»  is  noon:  all  hours 
n  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  tne  forenoon 
;  lor  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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HALIFAX  (Navy-Yar.li,  NOVA  SCOTIA,  1910. 


OCTOBER. 

1 

NOVEMBEK. 

IJ 

DECEMBER. 

'  n 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s 

lf;Lyiji— 

Time  and  Rei^hl  of  tli^h  u  i  >4 
LtJw\Vtticr, 

^ 

Day of— 

Time  and  HelArbt  of  High  and 
LowWater. 

W.  Mo. 

w.  !mo. 

W.  Mo. 

S       1 

0:37 
0.4 

6:54 
4.6 

13:12      19:01 
0. 7         4. 7 

• 

Tu 

1 

1:32 
0.7 

7:34      13:58 
4.9        0.4 

20:00 
4.5 

• 

Th'    1 

1:40 
1.2 

7:32 
1.8 

14:02 
0.8 

20:12 
4.2 

S      2 

1:20 
0.3 

7:30 

4.8 

13:49      19:43 
0.6         4.8 

w 

2 

2:05 
0.8 

8K«      14:29 
5.0        0.3 

20:82 
4.5 

F 

2 

2m 

1.8 

8:06 
4.9 

14:87 
0.8 

20:45 
4.3 

£ 

• 

M|    3 

1:59 
0.3 

8:03 
5.0 

1454      20:18 
0.5       '4.8 

A 

Th 

3 

2:32 
1.0 

8:32      15:00 
4.9        0.4 

21:05 
4.6 

S 

3 

2:82 

1.4 

8.87 
4.8 

16:11 
0.8 

21:18 
4.3 

Tu'    4 

2:33 
0.5 

8:35 
5.0 

14:67      20:54 
0.4         4.8 

F 

4 

2:55 
1.2 

9:02      15:32 
4.9         0.4 

21:35 
4.4 

8 

IS 

4 

2:66 
1.5 

9:10 
4.8 

15:46 
0.4 

21:53 
4.4 

W     5 

3:05 
0.7 

9:06 
5.0 

15:80      21:28 
0.5         4.7 

S 

5 

8:16 
1.4 

9:38      16:06 
4.8         0.5 

22:10 
4.8 

M 

5 

8:24 
1.5 

9:47 
4.7 

16:83 
0.5 

22:32 
4.4 

Th    6 

8:83 
0.9 

9:85 
4.9 

16:01      22:02 
0.5         4.5 

8 

s 

6 

3:40 
1.6 

10K)6      16:43 
4.6         0.6 

22:48 
4.3 

Tu 

6 

4:08 
1.6 

10:25 
4.6 

17:05 
0.6 

38:14 

4.6 

A 

F 

7 

8:57 
1.2 

10:05 

4.8 

16:86      22:35 
0.6         4.4 

M 

7 

4:12 
1.6 

10:43      17:27 
4.5        0.8 

23:32 
4.2 

W     7 

1 

4:56 
1.6 

11:10 
4.5 

17«2 
0.7 

S 

8 

4:20 
1.4 

10:38 
4.6 

17:15      28:10 
0.8         4.2 

Tu 

8 

4:67 
1.7 

11:26     18:18 
4.3        0.9 

Th 

8 

OKK 
4.6 

6:59 
1.5 

11-.68 
4.4 

18:43 
0.8 

S     9 

4:47 
1.5 

11:15 
4.4 

17:68      23:55 
1.0         4.1 

W 

9 

0:22 
4.2 

6:06      12:18 
1.8        4.2 

19:17 
1.0 

D 

F 

9 

0:55 
4.6 

7:10 
1.5 

12:66 
4.8 

19:40 
0.9 

S 

M   10 

6.-24 
1.7 

11:68 
4.3 

18:68    .     .    . 
1.1    ..    . 

D 

Th 

10 

1:20 
4.2 

7:82      13.-20 
1.8         4.1 

20:18 
1.0 

S 

10 

1:60 
4.6 

8:22 
1.8 

18*.58 
4.2 

80:88 
0.9 

D 

Tu  11 

0:47 
4.0 

6:26 
1.9 

12:48      19:56 
4.1          1.1 

F 

11 

2:28 
4.3 

8:60      14:30 
1.5         4.2 

21:18 
0.8 

E 

s 

11 

2:48 
4.8 

9:26 
0.9 

16:07 
4.8 

21:34 
0.8 

W  12 

1:49 
3.9 

7:55 
1.9 

13:52      20:58 
4.1          1.0 

S 

12 

8.-26 
4.6 

9:56      15:48 
1.1         4.3 

22:12 
0.6 

M 

12 

8:46 
4.9 

10:28 
0.6 

16:16 
4.4 

22:80 
0.7 

Th  13 

2:59 
4.0 

9:21 
1.7 

15K»      21:68 
4.1         0.8 

E 

S 

13 

4:24 
4.9 

10:53     16:47 
0.6         4.C 

23:a5 
0.4 

Tu 

13 

4:42 
5.2 

11:19 
0.2 

17:20 
4.6 

23:28 
0.6 

F 

14 

4:05 
4.2 

10:28 
1.3 

16:15      22:53 
4.4         0.5 

M 

14 

6:19 
6.2 

11:45      17:47 
0.2         4.9 

23:57 
0.2 

W 

14 

5:38 
5.4 

12:10 
-0.2 

18.-2D 
4.8 

S 

15 

5K)3 
4.7 

11:23 
0.8 

17:20      23:43 
4.7         0.2 

Tu 

15 

6:10 
6.6 

12:35      18:42 
—0.3         6.2 

P 

Th 

15 

0:22 
0.6 

6:32 1 
5.6* 

1SK» 
-0.5 

19:16 
6.0 

1^ 

16 

5:65 
5.1 

12:13 
0.3 

18:16    .     .     . 
5.1    ..     . 

9 

W 

16 

0:46 
0.1 

6:68      13:23 
5.8     -0.6 

19:33 
6.4 

() 

F 

16 

1:16 
0.6 

7:28 

5.8 

18:64 
-0.6 

20K)6 
6.2 

E 

M 

17 

0:80 
0.0 

6:43 
5.5 

13:02      19:07 
-0.1         5.4 

Th 

17 

1:84 
0.1 

7:46     14:10 
6.9     -0.7 

20:22 
5.5 

N 

S 

17 

2:07 
0.6 

8:18 
5.8 

14:45 
-0.7 

2(»:59 
5.2 

c 

Tu  18 

1:15 
—0.2 

7:28 
5.8 

13:46      19:55 
—0.4         5.6 

F 

18 

2:22 
0.2 

8:38      16:00 
6.9     —0.7 

21:11 
5.4 

6 

18 

8:02 
0.6 

9:08 
6.7 

15:88 
—0.6 

21:48 
6.1 

p 

W  19 

2:00 
-0.2 

8:12 
6.0 

14:33      20:41 
-0.6         5.7 

N 

S 

19 

8:18 
0.4 

9:20      15:58 
6.8     —0.6 

22:02 
5.2 

M 

19 

8:58 
0.7 

9'.62 
5.5 

16:30 

-0.4 

22:42 
5.0 

Th  20 

2:45 
-0.1 

8:56 
6.0 

15:20      21:27 
—0.6         5.6 

s 

20 

4K)9 
0.7 

10KJ9      16:48 
5.5     —0.3 

22:55 
5.0 

Tu 

20 

6:00 
0.9 

10:42 
5.2 

17:26 
-0.1 

23:31 
4.9 

F   21 

8:82 
0.2 

9:43 
5.8 

16:11       22:17 
—0.4         5.3 

M 

21 

6:10 
1.0 

11:00      17:47 
6.1        0.0 

28:50 

4.7 

W 

21 

6:02 
1.0 

11:34 
4.8 

1828 
0.1 

.     .     . 

S    22 

4:22 
0.5 

10:28 
5.5 

17:05      23:08 
-0.2         5.0 

Tu 

22 

6:23 
1.2 

11:55      18:50 
4.7         0.2 

Th 

22 

0:25 
4.7 

7:10 
1.1 

12:80 
4.6 

19:20 
0.4 

N 

S    23 

5:21 
0.9 

11:18 
5.1 

18:06    .    .    . 
0.1    ..    . 

C 

W 

23 

0:62 
4.5 

7:40      12:51 
1.3         4.4 

19:56 
0.4 

i 

Fi23 

U20 
4.5 

8:18 
1.1 

18:28 
4.2 

20:20 
0.6 

Mi  24 

0:a5 
4.6 

6:33 
1.3 

12:12      19:13 
4.7         0.4 

Th 

24 

1:58 
4.3 

8:53      14:04 
1.2         4.1 

20:58 
0.6 

S 

24 

2:13 
4.4 

9:15 
1.1 

14:86 
8.9 

21:16 
0.9 

(L 

Tu  25 

1:10 
4.2 

7:55 
1.4 

13:15      20:21 
4.3         0.5 

F 

25 

3:04 
4.2 

9:58      15:24 
1.1         4.0 

21:58 
0.7 

s 

25 

3:10 
4.3 

10:10 
1.0 

15:43 
8.8 

22:10 
1.0 

W  26 

2:27 
4.0 

9:17 
1.4 

14:31       21:30 
4. 1         0. 6 

E 

S 

26 

4:04 
4.3 

10:52      16:30 
1.0         4.0 

22:52 
0.7 

M 

26 

4:02 
4.4 

11:00 
0.9 

16:63 
3.7 

23:02 
1.2 

Th  27 

3:43 
4.0 

10:26 
1.2 

15:56      22:31 
4.0         0.6 

s 

27 

4:56 
4.4 

11:40      17:33 
0.8         4.0 

23:40 
0.8 

A 

Tu,  27 

4:52 
4.4 

11:48 
0.8 

17:62 
8.8 

23:62 
1.3 

F    28 

4:48 
4.2 

11:23 
1.0 

17:00      23:25 
4.1         0.6 

M 

28 

5:40 
4.6 

12:20      18:22 
0. 7         4. 1 

.     .     . 

W  28 

6:87 
4.5 

12:24 
0.-7 

18:40 
8.8 

.     .     . 

S 

29 

5:40 
4.4 

12:10 
0.8 

17:5S    .     .     . 
4.3    ..     . 

Tu  29 

0:06 
0.9 

6:20      12:66 
4.7         0.5 

19:04 
4.2 

Th29 

0:85 
1.3 

6:22 
4.6 

13:06 
0.6 

19:20 
8.9 

R 

S 

30 

0:13 
0.5 

6:21 
4.7 

12:50      18:-15 
0.6          4.4 

A 

\V 

30 

1K)6 
1.0 

6:57      13:80 
4.8         0.4 

19:40 
4.2 

F   30 

_  1 

1:18 
1.4 

7:01 
4.7 

13:38 
0.4 

19:67 
4.1 

M 

31 

0:55 
0.6 

6:58 
4.8 

oed  in 
*c*cut  Iv- 
or Spri 
w  inea 
ign  is  I 

13:25       19.24 
0.6          4.5 

8 

• 

S 

31 

htac 
ts,ir 
nira 
the 

1:48 
1.4 

7:40 
4.8 

14:16      20:27' 
0.8         4.2 

eof  each  day; 
are  reckoned 
8  region,  and 
on  the  chart, 

Thetid 
a  romparii. 
from  Mcai 
which  is  2. 
nnlcKs  a  m 

les  are  pi  a 
on  of  amt 
l/»w  Wa 
6  feet  hrh 
inus  ( — )  fe 

tho  order  of  oeenn 
\i  helKhts  will  indi 
ngs,  which  i.M  app 
UH-a  level.    To  fii 
>efore  the  height,  1 

renee,  wi 
[•ate  whe 
niximati 
d  the  de 
n  w  hieli 

th  their  times  on  the  first  line  and  heig 
llier  It  is  high  or  low  water.    The  heigh 
'ly  the  datum  of  skuindiiigs  on  the  Adi 
pth  of  water,  add  tlie  tabular  height  to 
case  subtract  il. 

m  the  second  lin 
1  feet  and  tenths, 
ty  Charts  for  th 
soundings  given 

The  ti 
forenoon  ( 
3:47  p.  m. 

#,  ne\^ 
equator:  A 

me  used  is  Inter 
i.m.),  allgreatei 

rmoon;  >.  1st  q 
,  P.  m(K)n  in.aiKj 

eolonial  Standard.  60th  m( 
•  are  in  thealtenioon  (p.  m 

mr.;  Q.  full  ni(H>n:  (£.  3<1 
gee  or  jxTigee. 

?ridian  W.:  O**  is  midnig 
)  and  when  diminished  I 

quar.:  E,  moon  on  the  c 

ht,  12»»isnoon;  all 
>y  12  give  the  times 

quator;  N,  8,  moon 

hours  lei 
after  noor 

farthest 

ss  than  12  are  in  the 
;  for  instance,  16:47  if 
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JANUARY. 

— 

—    ~ 

"  ~ 

~ 

" 

FEBRUARY. 

—  — 

— 

MARCH. 

...          ., 

t  of  High  and 
ater. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

8:87       9:48     15:64      22:18 
21.2         8.9       21.1         2.3 

d  |Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

7|Day 

S  j  w. 

of- 

m7 

Time  and  Heigh 
LowW 

W. 
8 

Mo. 

1 

s 

W. 

Mo. 

Tu 

1 

4:27 
20.5 

10:43 
8.7 

16:48 
19.8 

28K18 

4.0 

Tu 

1 

3:00 
21.2 

9:15 
2.9 

1530 
20.5 

21:82 
8.5 

n 

2 

4M 
20.7 

10:40 
8.6 

16:45 
20.8 

23:04 
3.1 

C 

W 

2 

5:12 
20.0 

11:82 
4.1 

1737 
19.2 

28:52 
4.6 

w 

2 

8:39 
20.6 

10:00 
8.4 

16:02 
19.9 

22:13 
4.2 

E 

M 

8 

5:16 
20.8 

11:82 
8.0 

17:88 
19.7 

23:54 

8.M 

Th 

3 

6:02 
19.7 

1236 
4.2 

18:30 
18.8 

.    .    . 

Th 

3 

4:22 
20.1 

10:45 
3.8 

16-48 
19.8 

23:00 
4.8 

Tu 

4 

6KW 
20.0 

12:26 
4.2 

18:81 
19.3 

•    •    • 

F 

4 

0:45 
5.0 

6:55 
19.7 

1331 
4.1 

19:26 

18.8 

(C 

F 

4 

5:12 
19.8 

11:87 
4.1 

17:48 
19.0 

28:55 
5.2 

W 

6 

0:47 
4.2 

6J>7  • 
19.9 

.  13:19 
4.2 

19:20 
19.1 

8 

5 

1:40 
5.0 

7:48 
20.0 

14:16 
3.6 

2032 
19.2 

8 

5 

6.'07 
19.7 

12:85 
4.1 

18:42 
18.9 

.    .    . 

i 

Th 

6 

1:40 
4.4 

7:47 
20.0 

14:10 
3.9 

20:15 
19.2 

8 

» 

6 

2:86 
4.5 

8:42 
20.7 

15:10 
2.8 

21:15 
19.9 

s 

9 

6 

0:56 
5.1 

7H>7 
19.9 

13:36 
8.7 

19:48 
19.3 

F 

7 

2:28 
4.4 

8:84 
20.8 

16K)0 
3.4 

21:05 
19.6 

M 

7 

8:28 
8.8 

9:84 
21.5 

16:00 
1.8 

22:06 
20.9 

M 

7 

1:58 
4.6 

8:07 
20.6 

14:84 
2.8 

20:42 
20.2 

8 

8 

8:16 
4.1 

9:21 
20.9 

15:46 
2.7 

21:51 
20.0 

Tu 

8 

4:18 
2.9 

10:23 
22.5 

16:47 
0.8 

22:55 
21.9 

Tu 

8 

2:67 
3.6 

9:08 
21.7 

15:30 
1.7 

21:37 
•21.4 

S 

9 

4:02 
8.7 

10K)7 
2L6 

16:80 
1.9 

22:36 
20.6 

• 

W 

9 

5K» 
1.9 

11:12 
23.4 

17:38 
-0.1 

28:88 
22.9 

W 

9 

3:50 
2.8 

9:67 
22.9 

16:20 
0.5 

22:27 
22.8 

S 

M 

10 

4:45 
8.2 

10:48 
22.2 

17:13 
L2 

28:18 
21.3 

Th 

10 

5:60 
0.9 

11:56 
24.2 

18:17 
-0.8 

Th 

10 

4:40 
1.0 

10:47 
24.0 

17:08 
-0.6 

23:14 
24.0 

• 

Ta 

11 

5:28 
2.0 

11:82 
22.8 

17:57 
0.6 

F 

11 

0:28 
28.7 

6:86 
0.2 

12:42 
24.6 

19:01 
—1.1 

• 

F 

11 

5:28 
-0.8 

11:86 
24.9 

17:54 
-1.3 

W 

12 

OKn 
22.0 
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liar.,  £,  moon  on  the  equator; 

nd 
eh 
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»eig 

n:i 
>sa[ 

N, . 

heighUt  0 
eighU.ii 
Admiral 
ht  to  the 

ill  hours 
ter  noon 
S,  moon 

n  the  second  line^f  each  day: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

lemthan  12areln  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  orsoath  of  the 
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JULY. 

AUGUST. 

..__ 

1 

SEPTEMBER 

1 

s 

Dayof- 

Time  and  Hel^htof  High  and 
LowWater. 

1^ 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

c  Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

1  w: 

Mo. 

F 

1 

6.D7 
21.7 

12:26 
2.0 

18:38 
22.3 

M 

1 

1:40 
L6 

7:52 
21.0 

14:07 
2.7 

20:17 
22.4 

Th 

1 

3:33       9-.50 
L4       21.2 

16:00 
2.1 

22;07 
22.6 

S 

2 

IKN) 
1.7 

7:10 
2L8 

13.25 
2.0 

19:38 
22.7 

N 

Tu 

2 

2:46 
1.2 

8:57 
2L2 

15:10 
2.8 

21:18 
22.9 

F 

2 

4:29      10:43 
0.7       2L9 

16:52 
L4 

22:59 
23.1 

p 

s 

3 

2:01 
1.1 

8:11 
22.0 

14:24 
L7 

20:88 
28.3 

W 

3 

3:45 
0.6 

9:58 
21.7 

16:10 
1.7 

22:16 
23.4 

• 

S 

3 

5:18     11:30 
0.2       22.5 

17:40 
1.0 

23:47 
28.4 

M 

4 

3K)0 
0.4 

9:12 
22.8 

15;24 
1.8 

21:36 
23.9 

Th 

4 

4:40 
0.0 

10:54 
22.2 

17:03 
L2 

28:10 
23.8 

s 

4 

6:08     12:13 
0.1       22.8 

18:24 
0.7 

•   ;    ; 

Tu 

5 

8:58 
-0.3 

10:10 
22.7 

16:20 
0.9 

22:80 
24.4 

• 

F 

5 

5:33 
-0.4 

11:46 
22.7 

17:54 
0.8 

.    .    . 

E 

M 

5 

0:30       6:45 
23.8        0.2 

12:54 
22.8 

19:05 
0.9 

N 

• 

W 

6 

4:68 
-0.9 

11:06 
28.0 

17:14 
0.6 

28:22 
24.6 

S 

6 

0:00 
24.0 

6:22 
—0.6 

12:33 
22.9 

18:41 
0.7 

Tu 

6 

1:12       7:25 
22.9        0.8 

13:32 
22.6 

19:44 
1.2 

Th 

7 

5:46 
—1.2 

11:57 
28.2 

18:06 
0.5 

s 

7 

0:60 
23.8 

7:07 
—0.4 

13:17 
22.9 

19:27 
0.9 

W 

7 

1:50       8.02 
22.2        1.6 

14.*06 
22.1 

20.-22 
L8 

F 

8 

0:14 
24.6 

6:36 
— L2 

12:48 
28.2 

18:66 
0.6 

M 

8 

1:34 
23.8 

7:50 
0.1 

14:00 
22.6 

20:10 
1.3 

Th 

8 

2:28       8:40 
21.4        2.4 

14:46 
2L4 

21:01 
2.5 

6 

9 

1:04 
24.2 

7:26 
-0.8 

18:87 
22.9 

19:46 
1.0 

K 

Tu 

9 

2:18 
22.7 

8:34 
0.9 

14.45 
22.1 

20:55 
1.9 

A 

F 

9 

3:06       9:18 
20.5        8.4 

15:25 
20.7 

21:44 
8.2 

S 

10 

1*^ 
28.6 

8:18 
-0.2 

14:26 
22.5 

20:35 
1.5 

W 

10 

8:08 
21.8 

9:16 
L9 

16:27 
21.5 

21:40 
2.6 

S 

10 

8:48     10:00 
19.7        4.3 

20.0 

'22:30 
8.8 

M 

11 

2:43 
22.8 

9K)2 
0.6 

15:16 
22.0 

21:25 
2.1 

Th 

11 

8:47 
20.8 

10:00 
2.9 

16:10 
20.8 

22:06 
3.3 

1> 

s 

11 

4:85     10:47 
19.0        5.0 

16:56 
19.5 

23.-21 
4.8 

Tu 

12 

8:35 
21.9 

9:62 
L6 

16:05 
21.4 

22:17 
2.8 

A 

3) 

F 

12 

4:83 
19.9 

.10:47 
8.9 

16:57- 
20.1 

23:17 
8.9 

M 

12 

5:29     11:40 
18.5        5.5 

17:51 
19.2 

.    .    . 

£ 

W 

13 

4.-25 
21.0 

10.42 
2:5 

16:56 
20.8 

28:11 
8.4 

S 

13 

5:23 
19.1 

11:36 
4.7 

17:47 
19.6 

8 

Tu 

13 

0:19       6:28 
4.5       18.4 

12:40 
5.6 

18:51 
19.3 

3) 

Th 

14 

5:20 
20.1 

U:85 
8.4 

17:47 
20.8 

s 

14 

0:10 
4.3 

6:18 
18.5 

12:80 
5.2 

18:41 
19.4 

W 

14 

1:19       7:28 
4.2       18.7 

13:40 
5.1 

19UK) 
19.9 

A 

F 

15 

0:06 
8.8 

6:15 
19.6 

12.28 
4.1 

18:40 
20.0 

M 

15 

1K)7 
.      4.4 

7:15 
18.4 

13:27 
5.8 

19:85 
19.5 

Th 

15 

2:16       8:26 
8.5       19.6 

14:39 
4.2 

20:46 
20.9 

S 

16 

1:02 
4.1 

7:10 
19.0 

18:28 
4.5 

19:82 
19.9 

8 

Tu 

16 

2:02 
4.1 

8:12 
18.6 

14:22 
5.0 

20:30 
20.0 

F 

16 

8:10       9:20 
2.4       20.8 

15:31 
2.9 

21:39 
22.0 

8 

17 

1:57 
4.0 

8:05 
18.9 

14:15 
4.6 

20:22 
20.0 

W 

17 

2:56 
3.5 

9:06 
19.2 

15:15 
4.4 

21:21 
20.8 

S 

17 

4.-00     lOHK 
L2       22.1 

16:20 
L5 

22:27 
23.3 

M 

18 

2:47 
8.7 

8:85 
19.0 

15:06 
4.6 

21:10 
20.4 

Th 

18 

3:46 
2.5 

9:53 
20.1 

16.-03 
8.5 

22:08 
2L7 

s 

18 

4:47      10:58 
0.1       23.4 

17.-06 
0.2 

23:14 
24.3 

Tu 

19 

8:85 
3.1 

9:42 
19.4 

16:61 
4.2 

21:55 
20.9 

F 

19 

4:82 
1,5 

10:38 
21.2 

16:48 
2.4 

22:58 
22.7 

S 

M 

19 

5:30     11:86 
—0.8       24.4 

17:51 
-0.8 

23:58 
26.0 

S 

W 

20 

4:18 
2.6 

10:26 
19.9 

16:35 
3.7 

22:37 
21.5 

o 

S 

20 

5:15 
0.6 

11:22 
22.2 

17:82 
1.4 

23:38 
23.5 

Tu 

20 

6:13      12:20 
— L3       26.2 

18:35 
—1.5 

.   *. 

Th 

21 

1.8 

11:08 
20.6 

17:16 
8.1 

28:19 
22.1 

8 

21 

5:58 
-0.2 

12:04 
23.2 

18:13 
0.6 

P 

W 

21 

0:48       6:56 
25.3     -1.4 

13.^ 
25.4 

19:20 
—1.7 

0 

F 

22 

5:41 
1.2 

11:47 
21.2 

17:55 
2.5 

M 

22 

0.-20 
24.1 

6:38 
-0.7 

12:46 
28.9 

18:57 
—0.1 

Th 

22 

1:29       7:42 
26.1     -1.0 

18:60 
25.1 

20.-08 
— L4 

S 

23 

OKJO 

6:21 
0.6 

12:27 
21.9 

18:34 
2.0 

B 

Tu 

23 

1:05 
24.4 

7:21 
-0.8 

13:80 
24.3 

19:41 
—0.4 

F 

23 

2:16       8:28 
24.5     -0.2 

14.38 
24.5 

20:58 
-0.7 

S 

24 

0:42 
23.1 

7:02 
0.3 

13:08 
22.6 

19:16 
1.5 

P 

W 

24 

1:51 
24.4 

8:05 
-0.6 

14:15 
24.4 

20:27 
—0.3 

8 

24 

8:07       9:19 
23.4        0.9 

15:30 
23.5 

21.58 
0.2 

M 

26 

1.-26 
23.3 

7:45 
0.1 

13:51 
22.9 

20:00 
1.2 

Th 

25 

2:37 
24.1 

8:50 
0.0 

15.-08 
24.0 

21:17 
0.0 

€ 

S 

25 

4:03      10:16 
22.2        2.1 

16:28 
22.4 

22:54 
L8 

Tu 

26 

2:10 
28.8 

8:27 
0.2 

14:87 
28.1 

20:48 
1.0 

F 

26 

8:28 
23.3 

9:42 
0.8 

16:53 
23.2 

22:12 
0.6 

N 

M 

26 

5:06     11:20 
21.0        3.2 

17:32 
21.5 

•    >    • 

£ 

W 

27 

2:67 
23.1 

9:14 
0.6 

16:25 
23.0 

21:38 
l.l 

c 

8 

27 

4:21 
22.8 

10:35 
L8 

16:48 
22.5 

23:10 
1.4 

Tu 

27 

OKX)       6:17 
2.1       20.2 

12:30 
3.7 

18:42 
21.0 

Th 

28 

8:47 
22.6 

10K>6 
LO 

16:17 
'22.8 

22:33 
1.8 

S 

28 

5:22 
21.2 

11:36 
2.8 

17:50 
21.8 

W 

28 

1:09    .   7:29 
2.5      20.1 

13:42 
8.7 

19:52 
21.1 

C 

F 

29 

4:48 
22.2 

ll.-OO 
1.7 

17:12 
22,4 

23:33 
1.6 

N 

M 

29 

0:16 
2.0 

6:29 
20.5 

12:48 
8.4 

18:57 
21.5 

Th 

29 

2:16       8:36 
•    2.8       20.5 

14:48 
8.1 

20:57 
21.5 

P 

S 

30 

5:22 
21.6 

11:58 
2.3 

18.12 
22.2 

Tu 

30 

2.2 

7:40 
20.2 

13:55 
8.4 

20K)4 
21.6 

F 

30 

8:19       9:35 
1.8       2L2 

15:47 
2.2 

21:58 
22.1 

s 

31 

0:87 
1.7 

6:45 
21.1 

13.02 
2.7 

19:15 
22.1 

W 

31 

2:81 
2.0 

8:48 
20.6 

15:00 
2.9 

21:08 
22.0 

• 

tn 
w 

UI 

(a 

Th 
Gomt 
)m  1 
Wch 
iless 

Th 
.m.) 

uaU 

etid 
>aris 
lean 
Is  11 
am 
etln: 
,all 
new 
>r;  A 

es  are  placed  in  the  order  of  oc< 
on  of  consecutive  heights  will  ic 

Low  Water  Springs,  which  is 
.9  feet  below  mean  sea  level.    T 
mua  (— )  sign  is  before  the  heigl 
le  used  Is  Intercolonial  Standard 
greater  are  In  the  afternoon  (p.  i 

moon;  }),  1st  quar.;  Q,  full  m 
»  P,  moon  In  apogee  or  perigee. 

:uix 
Idle 
app 
ofii 
It,  I 
,60 
n.) 
oon 

■encf 
atei 
roxi 
idth 
nw 
Ihm 
and 

;  (C. 

J,Wl 

¥het 
maU 
»ede 
hich 
erid 
whe 
3d  c 

Lh  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
iily  the  datum  of  soundings  on 
pth  of  water,  add  the  tabular  h 
case  subtract  it. 

an  W. ;  O^  is  midnight,  12i>  is  nooi 
Q  diminished  by  12  give  phe  time 
luar.;  £,  moon  on  the  equator; 

Qd 
e  h 
the 

Bigl 

a:  a 
saf 

N, 

beig 
Bigh 
AdE 
It  to 

11  he 
tern 
B.m 

htso 

tS.  lE 

Qiral 
the 

>urs 
oon 
oon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ess  than  12  are  in  the  forenoon 
for  instance,  16:47  Is  3:47  ps  m. 
farthest  north  or  south  of  the 
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OCTOBER. 


Day of— 
Mo. 


W. 

S 

M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 

M 


Time  and  Height  of  High  and 
Ix)w  Water. 


4:13 
1.1 

6:00 
0.7 

5:41 
0.8 

0:10 
22.6 

0:47 
22.  ;2 

1:21 
21.5 

1:56 
20.9 

2:30 
20.  S 

19.7 

3:56 
19.2 

4:47 
18.8 

5:45 
18.8 

0:37 
3.9 

1:38 
3.2 

2:34 
2.2 

8:26 
1.0 

4:15 
-0.1 

5:02 
-0.9 

5:47 
—1.4 

0:20 
25.4 

1:08 
26.1 

1:67 
24.3 

2:50 
23.2 

3:48 
22.0 

4:53 
21.0 

6:01 
20.4 

0:52 
2.5 

1:57 
2.4 

2:66 
2.0 

8:48 
1.7 

4:35* 
1.6 


10:26 
22.0 

11:10 
22.5 

11:60 

•22.7 

6:20 
1.0 

6:65 
1.6 

7:29 
2.3 

8:02 
3.1 

8:37 
3.8 

9:17 
4.4 

10:02 
5.0 

10:57 
6.8 

11:57 
5.3 

6:47 
19.3 

7:48 
20.2 

8:46 
21.6 

9:30 
22.9 

10:24 
24.2 

11:09 
25.2 

11:54 
25.7 

6:33 
—1.3 

7:19 
-0.9 

8:08 
—0.1 

9:01 
1.0 

10:00 
2.2 

11.-05 
3.2 

12:15 

3.6 

7:11 

20.3 

8:15 
20.8 

9:11. 
21.4 

lOKK) 
22.0 

10:44 
22.8 


16:87 
1.4 

17:22 
1.0 

18:01 
0.8 

12:27 
22.6 

13:01 
22.3 

13:34 
21.8 

14K)6 
21.2 

14:44 
20.7 

16:25 
20.1 

16:15 
19.7 

nm 

19.6 

18H)9 
19.6 

ISK^l 
4.7 

14.08 
3.7 

14:59 
2.2 

15:51 
0.7 

16:40 
-0.7 

17:27 
—1.7 

18:12 
—2.2 

12:41 
25.8 

13:28 
25.6 

14:17 
24.7 

15:13 
23.6 

16:12 
22.4 

17:17 
21.5 

18:26 
20.9 

13:26 
8.6 

14:29 
2.9 

15:26 
2.2 

16:14 
1.6 

16:58 
1.8 


22:44 
22.7 

23:80 
22.8 


18:40 
1.0 

19:17 
1.4 

19:60 
1.9 

20:27 
2.6 

21:06 
8.0 

21:50 
8.6 

22:40 
4.0 

28:86 
4.1 


19:11 
20.1 

20:12 
21.1 

21:06 
22.4 

21:58 
23.6 

22:48 
24.6 

23.85 
25.3 


19:00 
—2,3 

19.50 
—1.9 

20:42 
—1.1 

21:37 
0.0 

22:37 
1.2 

23:44 
2.1 


19:85 
20.9 

20:88 
21.8 

21:84 
21.7 

22:28 
21.9 

28:07 
21.9 


d  .Day of— 

8  — :— 
S    W.,Mo. 


9 


NOVEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


'\ 


Tu 

W 

Th 

F 

8 

IS 

M 

Tu 

W 

Th 

F 

8 

M 

Tu 
W 


Th  17 
18 


S 
M 

Tu 

W 

Th 

F 

8 

11 

M 

Tu 

W 


6:15 
1.7 

6:53 
2.0 

0:20 
21.2 

0:52 
20.8 

1:24 
20.4 

1:59 
20.1 

2:38 
19.9 

8:23 
19.7 

4:14 
19.6 

6:11 
19.7 

6:12 
20.2 

0:50 
2.7 

1:57 
1.9 

2:61 
1.0 

3:44 
O.l 

4-83 
—0.6 

6:22 
-0.9 

0K)1 
24.9 

0:60 
24.6 

1:42 
23.9 

2:36 
23.1 

8:35 
22.2 

4:36 
21.4 

5:89 
20.9 

0:28 
2.3 

1:27 
2.5 

2:26 
2.6 

8:18 
2.5 

4:04 
2.6 

4:46 
2.7 


11:21 
22.3 

11:57 
22.2 

6:26 

6:5« 
8.2 

7:30 
8.7 

8K)6 
4.1 

8:44 
4  4 

9:31 
4.7 

10:24 
4.8 

11:25 
4.5 

12:26 
4.0 

7:12 
21.1 

8:10 
22.1 

9K)2 
28.4 

9:54 
24.6 

10:62 
25.4 

11:31 
25.8 

6:11 
—0.9 

7:01 
—0.6 

7:51 
0.2 

8:46 
1.1 

9:45 
2.0 

10:47 
2.8 

11:52 
8.2 

6:48 
20.8 

7:42 
20.9 

8:88 
21.8 

9:27 
21.5 

10:10 
21.7 

10:60 
21.7 


17:87 
1.2 

18:14 
1.4 

12:80 
21.8 

13K)2 
21.4 

13:36 
21,1 

14:10 
20.8 

14:52 
20.4 

15:40 
20.2 

16.84 
20.0 

17:34 
20.1 

1836 
20.6 

13:28 
8.0 

14:26 
1.6 

15.21 
0.3 

16:18 
—1.0 

17K)6 
—1.9 

17*2 
—2.3 

12:20 
25.9 

13:10 
26.5 

14:02 
24.7 

14:57 
23.7 

16:65 
22.6 

16:66 
21.6 

18.-08 
21.0 

12:69 
8.2 

14K)0 
2,9 

14:56 
2.5 

15:46 
2.2 

16:80 
1.9 

17:10 
1,9 


23:46 
21.6 


18:48 
1.0 

19:21 
2.1 

19:56 
2.4 

20.36 
2.8 

21:19 
3.1 

22:08 
8.4 

23:01 
8.4 

23:69 
3.3 


19:37 
21.4 

20-36 
22.6 

21:30 
28.6 

22:21 
24.4 

28:11 
24.8 


18:43 
—2.4 

19:32 
—2.0 

20:25 
—1.2 

21:20 
-0.2 

22:20 
0.9 

23:22 
1.8 


19-09 
20.8 

20:10 
20.8 

21  «7 
20.9 

21:66 
20.9 

22:40 
20.8 

28:18 
20.6 


DECEMBER. 


Day of— 

W.  !mo. 


Th     1 
F      2 


M 

Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
PiTh 


GIF 
n|  S 


11 
M 
Tu 
W 
Th 
F 
8 
S 
M 


Tu|27 
w!28 

Th  29 

% 

F    30 

I 
8  131 


Time  and  Height  of  High  and 
Low  Water. 


5:24 
3.0 

5:67 
3.4 

0:27 
20.2 

0:59 
20.1 

1:36 
20.2 

2:14 
20.3 

2:58 
20.4 

3:48 
20.6 

4:41 
20.8 

6:38 
21.2 

0r23 
2.8 

1:22 
1.9 

2:19 
1.8 

8:15 
0.7 

4:10 
0.2 

5K)2 
-0.2 

5:53 
-0.8 

0.36 
24.0 

1:27 
28.6 

2:21 
'28.1 

8:15 
22.6 

4:11 
21.9 

5-08 
21.4 

eM 

21.0 

0-.50 
3.0 

1:46 
8.4 

2:40 
8.6 

8:80 
3.7 

4:18 
8.7 

4:58 

3.8 

6:81 
8.7 


11:26 
2L6 

12-00 
21.4 

6:30 
3.7 

7:04 
8.9 

7:40 
3.9 

8:20 
4.0 

907 
3.9 

9:57 
3.8 

10:54 
8.6 

11:54 
8.1 

6:86 
21.7 

7:35 
22.5 

8-32 
23.4 

9:26 
24.8 

10:20 
25.0 

11:12 
25.4 

12:02 
26.5 

6:46 
-0.2 

7:87 
0.3 

8:81 
0.9 

9:25 
1.6 

10:24 
2.2 

ll.-a4 
"^2.7 

12:24 
8.1 

7:04 
20.8 

7:66 
20.8 

8:50 
20.9 

9:85 
20.9 

10:18 
2L0 

10:66 
21.2 

I1:M 
2L3 


17-46 
2.0 

1851 
2.0 

12:35 
2L3 

13:18 
21.2 

18:45 
2L1 

14:27 
21.0 

15:14 
20.9 

16K)6 
20.8 

17-03 
80.9 

18:08 
21.1 

12:56 
2.8 

13:56 
1.4 

14:68 
0.3 

Ib'M 
-0.7 

16:42 
—1.5 

17:84 
—2.0 

18r26 
—2.0 

12:54 
26.2 

13:46 
24.6 

14:40 

15:35 
22.7 

16:34 

2L8 

17:38 
21.1 

18:84 
20.5 

18:23 
8.2 

14:20 

3.2 

15:12 
8.0 

15:59 

2.8 

16:40 
2.5 

17.-20 
2.3 

17:57 
2.1 


23.53  1 
20.4 


18:56 
2.1 

19:32 

2.2 

20:10 
2.3 

20-.58 
2.4 

21:40 
2-5 

22S1 
2.5 

23:26 
2.6 


19:06 
21.6 

20:04 
22.3 

21-08 

22.9 

21:58 
23.5 

221*1 
23.9 

23  44 

24.1 


19.17 

—1.8 

20  09 
—1.1 

21:02 
—0.3 

21:57 
0.7 

22%'53 

1  6 

23:51 

2.4 


19-34 

aoii 

20-^ 
19.9 

21:22 

19.8 

22:06 
19.8 

22.50  1 
19.8 

28:27 
19.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  tmah  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths, are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  refrfon,  and 
which  is  11.9  feet  below  mean  sea  level.  To  Hnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Intercolonial  Standard,  60th  meridian  W.;  0^  is  midnight,  12»  is  noon:  all  houn  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  time.««  after  noon:  for  instance,  15:47 
is  3.47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0>  full  moon:  ^,  3d  quar.;  E,  moon  on  the  equator:  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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■ 

JANUARY. 

~ 

' 

FEBRUARY. 

Time  and  Height  of  High  and 
Low  Water. 

" 

MARCH. 

" 

1 

fclDay 

of- 

Time  and  Height  of  High  and 
Low  Water. 

s 

5 

Dayof- 

c  Day  of— 

8  —  , — 
a  w.  Mo. 

Time  and  Heightof  High  and 
Low  Water. 

a 

W.  Mo. 

1 

W. 

Mo. 

S 

1 

2:55 
8.3 

9:00     15:06 
0.9        8.5 

21:24 
0.1 

Tu 

1 

3:40 
8.1 

9:55 
1.2 

16:00 
7.6 

22:08 
1.3 

Tu'  1 

2:14 

8.4 

8:25 
0.8 

14:31 
7.9 

20:38 
1.1 

s 

2 

8:48 
8.2 

9:53      15:58 
1.2        8.0 

2213 
0.5 

<L 

W 

2 

4:26 
7.9 

10:46 
1.4 

16:50 
7.2 

22:55 
L6 

jW 

2 

2:53 
8.1 

9:08 
LO 

16:13 
7.5 

21:16 
1.5 

E 

M 

3 

4:32 
8.0 

10:47      16:51 
L3        7.6 

23:01 
10 

Th 

3 

5:14 
7.8 

11:37 
•     L4 

17:45 
6.9 

23:48 
1.8 

Th 

1 

3 

3:34 
8.0 

9:55 
1.1 

16:00 
7.2 

22:00 
L8 

'a  Tu 

1 

4 

6:21 
8.0 

11:41     17:47  *  23:54 
1.4        7.4         1.3 

F 

4 

6.05 
7.9 

12:83 
L3 

18:46 
6.9 

(C    F 

4 

4:21 
7.9 

10:46 
1.1 

16:56 
7.0 

22:55 
2.0 

1    w 

5 

6:11 
8.0 

12:85     18:41 
1.4        7.2 

.    .    . 

S 

5 

0:44 
1.9 

7K)0 
8.1 

13:29 
0.9 

19:43 
7.1 

S 

5 

5:16 

7.8 

11:45 
LO 

17:69 
7.0 

28:57 
2.0 

,    i^^ 

6 

045 

1.4 

7K)0      13:26 
8.0        1.2 

19:36 
7.2 

s 

s 

6 

1:40 
1.7 

7:52 
8.4 

14:20 
0.5 

20:38 
7.4 

S     S 

6 

6:16 
8.0 

12:46 
0.8 

19:01 
7.2 

:  1  F 

7 

1:35 
1.5 

7:46      14:14 
8.2        0.9 

20:28 
7.3 

M 

7 

2:32 

1.4 

8:44 
8.9 

15:10 
0.0 

21:27 
7.9 

M 

1 

7 

1:00 

L7 

7:15 
8.4 

13:43 
0.4 

20:00 

7.7 

s 

8 

2:24 
1.4 

8-.3t      14:58 
8.6        0.5 

21:14 
7.5 

Tu 

8 

8:21 
LO 

9:32 
9.3 

16:36 
-0.6 

22:13 

8.4 

'tu 

8 

1:59 
L2 

8.12 
8.9 

14:86 
—0.2 

20:54 
8.3 

.     «i  » 

3:06 
1.3 

9:16      15:41 
8.9         0.0 

21:58 
7.7 

• 

W 

9 

4:09 
0.5 

10:20 
9.8 

16:41 
—LI 

22:67 

8.9 

vv 

9 

2:53 
0.6 

9:06 
9.4 

15:27 
-0.8 

21:43 
8.9 

s    M 

1 

10 

3:60 
1.1 

10:00      16:24 
9.2     -0.4 

22:40 
8.1 

Th 

10 

4:53 
0.0 

11H)6 
10.1 

17:25 
—1.4 

23:40 
9.3 

Th 

10 

3:44 
—0.1 

9:56 
10.0 

16:15 
-L2 

22:28 
9.5 

•  Tuill 

-     i      1    '' 

4:80 
0.9 

10:41      17:06 
9.5     -0.8 

28:20 
8.4 

F 

11 

5:39 
—0.4 

11:51 
10.3 

18:09 
—1.5 

•   *F 

11 

4:31 
-0.7 

10:42 
10.3 

17:00 
-L5 

23:12 
10.0 

AVJ12 

6:11 
0.6 

11:25      17.49 
9.7     — l.l 

p 

S 

12 

0:22 
9.7 

6.25 
-0.7 

12:39 
10.3 

1«:54 
—1.5 

^'« 

12 

6:18 
—LI 

11:31 
10.6 

17:46 
— L6 

23:57 
10.3  1 

1      This 

i     1 

0:01 
8.7 

5:55      12:10 
0.4         9.8 

1831 
—1.2 

E 

S    13 

1:07 
9.9 

7:11 
-0.8 

13:25 
10.1 

19:40 
— L2 

s 

1 

13 

6:05 
—1.4 

12:18 
10.6 

18:30 
— L6 

•  F 

14 

0:45 
8.9 

6:40      12:56 
0.1         9.8 

19:16 
—1.2 

M 

14 

1:52 
9.9 

8:01 
-0.8 

14:15 
9.7 

20:28 
-0.7 

M 

1 

14 

0:41 
10.4 

6:56 
— L6 

13:08 
10.2 

19:16 
—1.1 

.     1  S    15 

1:30 
9.1 

7:80     13:43 
0.0        9.7 

20:02 
-1.0 

Tu 

15 

2:40 
9.7 

8:56 
—0.6 

15:09 
9.2 

21:19 
-0.2 

Tu 

15 

1:27 
10.2 

7:43 
-L3 

13:57 
9.7 

20K)4 
-0.6 

E    s    16 

2:16 
9.2 

8:20      14:34 
—0.1         9.4 

23:51 
—0.7 

D 

W   16 

3:33 
9.3 

.  9.51 
—0.3 

16:06 
8.6 

22:15 
0.4 

W 

1 

16 

2:17 
9.9 

8:88 
— LO 

14:51 
9.1 

20:56 
0.0 

p'm   17 

!   1     1 

3:06 
9.2 

9:15      15:27 
0.0        9.1 

21:44 
-0.3 

Th  17 

1 

4:30 
9.1 

10:56 
0.1 

17:11 
8.0 

23:18 
0.9 

3)  Th 

17 

3:10 
9.6 

9:36 
-0.5 

15:52 
8.4 

21:56 
0.7 

^  Tu  18 

3:59 
9.2 

10:13      16:25 
0.1         8.7 

22:39 
0.2 

f;i8 

5:34 

8.8 

12:06 
0.2 

18:25 
7.7 

n'  F 

18 

4.10 
9.0 

10:41 
0.0 

17.-00 

7.8 

•23:03 
1.2 

W,19 

4:55 
9.0 

11.15      17:29 
0.2         8.3 

23:39 
0.5 

N 

si  19 

0:28 
1.2 

6:40 

8.8 

13:16 
0:8 

19:40 
7.6 

.  s 

1 

19 

6:17 

8.7 

11:52 
0.3 

18:16 
7.6 

:  :  : 

i 

Th;20 

i 

5:55 
9.0 

12:20      18:38 
0.2        8.1 

S|20 

1 

1:39 
LI 

7:47 

8.9 

14:21 
0.1 

20:48 

7.8 

s 

20 

0:17 
L3 

6:27 
8.6 

13:02 
0.3 

19:30 
7.7 

'  f'21 

0:41 
0.8 

6:57      13:29 
9.1         0.0 

19:46 
7.9 

M   21 

2:41 
0.9 

8:49 
9.1 

15:20 
-0.2 

21:45 
8.1 

i'* 

21 

1:29 
L2 

7:36 

8.7 

14:08 
0.2 

20:32 
8.0 

,  S  122 

1:45 
0.8 

7:59      14:31 
9.3     -0.2 

20:51 
8.0 

Tu  22 

3:39 
0.6 

9:45 
9.3 

16:11 
-0.4 

22:33 

8.5 

Tu  22 

i 

2-.81 
0.9 

8:37 
8.9 

16K)8 
0.0 

21:25 
8.3 

N^.23 

2:49 
0.7 

8:58       15:29 
9.5     -0.5 

21:51 
8.2 

0 

W  23 

I 

4:30 
0.4 

10:34 
9.5 

16:56 
—0.5 

23:16 

8.7 

23 

3:26 
0.6 

9:32 
9.0 

16:52 
-0.2 

22:10 

8.6 

'm    24 

3:46 
0.5 

9:53      16;21 
9. 7     —0. 7 

22:45 
8.5 

Th  24 

1 

5:15 
0.2 

11:20 
9.4 

17:38 
-0.5 

23:56 

8.8 

Th 

24 

4.13 
0.8 

10:20 
9.1 

16:34 
—0.2 

22:50 

8.8 

.  C  Tu  25 

1       1 

4:.?8 
0.3 

10:44      17:10 
9.8     —0.8 

23:33 
8.6 

F'25 

1 

5:55 
0.2 

12:01 
9.8 

18:15 
-0.3 

C'  F 

25 

4:55 
0.2 

11:03 
9.0 

17:13 
-0.1 

23:25 

8.9 

'W   26 

1       1 

5:26 
0.8 

11:33      17:56 
9.8      —0.8 

•     •     • 

E 

S  '26 

0:30 

8.8 

6.34 
0.8 

12:41 
8.9 

18:50 
—0.1 

e;s 

26 

5:32 
0.1 

11:41 

8.9 

17:47 
-0.1 

23:57 

8.8 

Th !  27 

1 

016 
8.7 

6.13      12:19 
0  3         9.6 

1840 
-0.7 

S   27 

1:01 

8.7 

7.-11 
0.4 

13.19 

19:25 
0.3 

:  s 

27 

6:07 
0.2 

12:16 
8.6 

18:19 
0.4 

F   28 

0:58 
8.7 

6-58      1304 
0.4         9.3 

19.20 
-0.5 

A 

M   28 

1:39 
8.6 

7:49 
0.6 

1355 

8.2 

20:00 
0.7 

A ,  M   28 

0:28 

8.7 

6:40 
0.3 

12:49 
8.3 

18:50 
0.7 

S    29 

1     ] 

1-38 
8.6 

7:40      13.47 
0.5         8.9 

20:01 
-0.1 

1 

Tu 

29 

1:00 
8.5 

7:14 
0.5 

13:21 
8.0 

19:21 
1.0 

;k  s  30 

1     !       1 

2  16 
8.5 

8:24      11::«) 
0.7          8  4 

20.  n 
0.3 

1 

|\V 

30 

1:33 

8.4 

7:50 
0.5 

13:56 
7.7 

19:M 
1.3 

A 

i 

M   31 

1      j 

2:r»8 
S.S 

9:09      15  14 
1.0         7.9 

•21.21 
O.s 

Th  31 

1 

209 
8.2 

8:31 
0.6 

14:36 
7.5 

20:33 
1.5 

a 

fr 

lis 

a 

fo 
,  is 

Theti 
comparia 
um  Mean 
4.5  feet  t 
minus  (- 
The  ti 
renoon  ( 
3:47  p.  m 

desare  placed  in  the  order  of  occurrence,  \\ 
on  of  consecutive  heights  will  indicate  whel 
Low  Water,  which  is  the  datum  of  Boundi 
jelow  mean  sea  level.    To  find  the  depth  of 
- )  BigTi  is  before  the  height,  in  which  case  si 
me  used   is  EaMtcrn  Standard.  75th  merid 
a.  m.),  all  greater  are  In  the  afternoon  (p.m 

ith  their  times  on  the  tlrst  line  and  heights 
her  it  i.M  high  or  low  water.    The  heights,  in 
ngs  on  the  ('oast  and  Geodetic  Survey  ('har 
water,  add  the  tabular  height  to  the  souudi 
ibtract  it. 

ian  W.;  0»»  is  midnight,  12»«  is  noon;  all  h< 
. )  and  when  diminished  by  12  give  the  time 

Du  the  second  line  of  each  day: 

feet  and  tenths,  are  reclconed 

Is  for  this  region,  and  which 

ngs  given  on  the  chart,  unless 

jurs  less  than  12  are  in  the 
9  after  noon ;  for  instance,  15:47 

•,  new 
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APRIL. 


MAY. 


JUNE. 


c  I  Day  of— 


S  !  W.  ;MO. 


Time  and  Height  of  High  and 
Low  Water. 


§  1^^^  Time  and  Helghtof  High  and 
I'W.  Mo.;  Low^ater. 


g  Dayof- 

8' 


S  ,  W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


F 

1 

8 

S 

2 

H 

3 

M 

4 

Tu 

6 

W 

6 

Th 

7 

F 

8 

£ 

• 

S 

9 

P 

8 

10 

M 

11 

Tu 

12 

w ;  13 

Th  14 

N 

F 

15 

J) !  S  1 16 
1      ! 
S    17 


W  i  20 
Th!21 


E   F  |22 
S    23 
24 


O    S 

At 


Si  F 

I 

!  s 


25 
Tu,26 

\vl27 
Th'28 
29 


30 


2:51 
8.1 

8:40 
8.0 

4:86 
8.0 

6:87 
8.1 

0:26 
1.6 

1:28 
0.9 

2:26 
0.2 

8:18 
-0.5 

4.-08 
-1.2 

4:56 
—  L7 

6:44 
—2.0 

0:16 
10.7 

1K)4 
10.6 

1:54 
10.1 

2:50 
9.6 

3:52 
9.1 

4:50 
8.7 

OHtt 

1.8 

1:11 
L2 

2:18 
0.9 

SK)6 
0.6 

8:51 
0.3 

4:81 
0.2 

6:07 
0.2 

5:40 
0.2 

6:11 
0.2 

0:26 
8.6 

0:59 
8.5 

1:36 
8.4 

2:19 
8.3 


9:17 
0.6 

10:09 
0.7 

11:07 
0.7 

12:06 
0.6 

6:40 
8.4 

7:40 
8.9 

8:87 
9.4 

9:30 
9.9 

10:22 
10.8 

11:10 
10.5 

11:59 
10.4 

6:34 
—1.9 

7:26 
—1.7 

8:20 

—  1.2 

9:19 

—  0.7 

10:28 
—0.2 

11:82 
0.2 

C:09 
8.6 

7:17 
8.4 

8:18 
8.6 

9:12 
8.6 

10:00 
8.6 

10:41 
8.5 

11:18 
8.3 

11:51 
8.1 

12:21 
7.9 

6:46 
0.2 

7:20 
0.2 

8K)2 
0.2 

8:48 
0.3 


16:22 

7.4 

16:18 
7.2 

17:20 
7.8 

18:24 
7.6 

18KI6 
0.2 

14.-08 
-0.8 

14:56 
-0.8 

15:46 
—1.2 

16:32 
— L4 

17:19 
—1.4 

18:05 

—1.3 

12:49 

10.1 

13:40 
9.6 

14:36 
9.0 

15:38 
8.4 

16:46 
7.9 

17:68 
7.7 

12:89 
0.3 

13:41 
0.3 

14:86 
0.2 

15:24 
0.2 

16K)6 
0.3 

16:44 
0.6 

17:18 
0.7 

17:47 
0.9 

18:16 
LI 

12:62 
7.8 

13:18 
7.7 

14:10 
7.6 

14*7 
7.6 


21:19 
1.7 

22:14 
L8 

28:18 
L8 


19:24 
8.0 

20:20 
8.7 

21:10 
9.4 

21:58 
10.1 

22:44 
10.4 

28:30 
10.7 


l«:.'i2 
-0.9 

19.42 
-0.3 

20:37 
0.2 

21:38 
0.8 

22:48 
L2 


19:06 
7.9 

20:07 
8.1 

20:57 
8.4 

21:40 
8.7 

22:20 

8.8 

22:58 

8.8 

23:25 

8.7 

28:65 
8.7 


18:46 
L3 

19:19 
L5 

20K)0 
L6 

20:49 
1.6 


8 

a 

M 

Tu 

W 

Th 

B 

F 

S 

P 

s 

• 

M 

Tu 

W 

N 

Th 

F 

S 

D 

8 

M 

Tu 

W 

K 

Th 

F 

A 

S 

8 

M 

Q 

Tu 

W 

Th 

s 

F 

S 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
IQ 
20 
21 
22 
23 
24 
25 
26 
27 
28 
8  129 
m|30 
Tu  31 


8H» 
8.2 

4:04 
8.2 

6K)6 
8.8 

6:09 
8.6 

1:00 
0.6 

1-.67 
-0.2 

2:51 
—0.9 

8:44 
— L4 

4:84 
— L8 

5:26 
—2.0 

6:16 
—2.0 

0:48 
10.6 

1:87 
10.1 

2:83 
9.6 

3:84 
9.0 

4:39 
8.6 

6:46 
8.3 

0:46 
LI 

1:44 
0.9 

2:85 
0.7 

8:21 
0.6 

4:01 
0.4 

4:87 
0.8 

6:11 
0.3 

6:43 
0.1 

6:19 
0.0 

0:81 
8.6 

1:12 
8.6 

1:57 
8.6 

2:46 
8.5 

8:41 
8.6 


9:40 
0.3 

10:36 
0.3 

11:84 
0.2 

12:82 
0.0 

7:11 
8.9 

8:10 
9.8 

9:04 
9.7 

9:68 
10.0 

10:49 
10.0 

11:40 
9.9 

12:82 
9.6 

7.-09 
— L7 

8:06 
— L8 

9K)2 
-0.8 

10:01 
-0.3 

11:07 
-0.1 

12:09 
0.8 

6:52 
8.2 

7:52 
8.1 

8:44 
8.1 

9:82 
8.1 

10:18 
8.0 

10:50 
7.8 

11:24 

7.7 

11:66 

7.7 

12:30 

7.7 

6:57 
0.0 

7:89 
—0.1 

8:26 
-0.1 

9:15 
0.0 

10K)8 
0.0 


15:52 
7.6 

16:61 
7.7 

17:52 
8.0 

18:61 
8.6 

13:29 
-0.8 

14:22 
-0.6 

16:14 
-0.8 

16:04 
— LO 

16:62 
—1.0 

17:40 
-0.8 

18:80 
-0.4 

13:26 
9.2 

14.22 
8.7 

15:28 
8.3 

16:ffr 
8.1 

17:82 
8.0 

18:86 
8.1 

13HW 
0.4 

14:01 
0.5 

14:48 
0.6 

15:31 
0.7 

16:09 
0.9 

16:44 
LI 

17:14 
L3 

17:45 
L4 

18:17 
L5 

13:07 
7.7 

13:50 
7.8 

14:37 
7.9 

15:80 
8.0 

•16.-25 
8.2 


21:46 
L6 

22:50 
L6 

28:66 
LI 


19:47 
9.2 

20:88 
9.7 

21:27 
10.8 

22:16 
10.7 

28:04 
10.8 

28:62 
10.8 


19:24 
0.0 

20.22 
0.6 

21:24 
0.9 

22:32 
LI 

28:41 
L2 


19:80 
8.3 

20:19 
8.6 

2L02 
8.6 

21:41 
8.7 

22:17 
8.7 

22:50 
8.7 

23:28 
8.7 

23:.'>7 
8.7 


18:56 
L6 

19:38 
L4 

20:20 
L4 

2L26 
L2 

22:28 
1.0 


!w!i 

e'tJ   2 


F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 
M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 
8 
M 
Tu 
W 
Th 


4:40 
8.5 

5:41 
8.6 

0:82 

0.2 

1:80 
-0.4 

2:26 
-0.9 

8:22 
— L8 

4:16 
— L7 

6:06 
— L8 

659 

— L7 

0:26 

ia8 

1:20 
10.0 

2:16 
9.6 

8:18 
9.0 

4:14 
8.6 

6:17 
8.2 

0:10 
LI 

1K)7 
LO 

1:68 
0.9 

2:44 
0.8 

3:26 
0.6 

4K>4 
0.4 

4:40 
0.2 

6:17 
0.0 

6:56 
-0.2 

0:12 
9.0 

0:53 
9.0 

1:39 
9.0 

237 
8.9 

8:20 

8.8 

4:17 
8.7 


11K)4 
0.0 

12K)0 
0.0 

6:48 
8.8 

7:48 
9.0 

8:41 
9.2 

9:87 
9.8 

10:81 
9.3 

11:26 
9.3 

12:18 
9.1 

6:68 
—1.6 

7:47 
—1.1 

8:42 
-0.7 

9:89 
—0.8 

10:86 
0.1 

lldSl 
0.4 

6:16 
7.9 

7:16 
7.8 

8HJ7 
7.7 

8:67 
7.6 

9:42 
7.5 

10:20 
7.6 

10:56 
7.6 

11:32 
7.6 

12:09 
7.8 

6:35 

— a4 

7:18 
-0.6 

-0.6 

8:52 
—0.4 

9:48 
-0.2 

10^ 
0.0 


17:22 
8.6 

18:19 
9.0 

12:57 
-0.1 

13:61 
—0.2 

14:46 
—0.4 

16'.88 
—0.4 

16:80 
-0.4 

ntn. 

-0.8 

18:16 
0.0 

18:11 
8.9 

14:06 
8.6 

16K» 
8.4 

8.3 

16:67 
8.2 

17«J 
8.8 

12:26 
0.7 

13:18 
0.9 

14:06 
LI 

14:61 

L2 

15:81 
L3 

16:10 
L4 

16:44 
L4 

17:20 
L4 

17:67 
L3 

12:48 
&0 

13:80 
8.2 

14:17 
8.4 

15«6 
&6 

15:58 
8.8 

16:62 
8.9 


23-J» 
a6 


19:13 
9.4 

20:07 
9.8 

21:00 

ia2 

21*1 

ia5 

22:42 

ia6 

23:34 
10.6 


19:09 
0l2 

20:06 
0.5 

21:06 
0.8 

22:06 
LO 

28:10 
LI 


18:45 
8.3 

19:85 
8.4 

20.20 

8,5, 

21:02 
8.6 

21:40 
8.6 

22:16 
8.7 

22:53 
8.8 

23:31 
8.9 


18:38 
LI 

1923 
LO 

20:14 
0.8 

21:09 
a6 

22:06 
0.6 

28K)6 
0.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconea 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  4.5  feet  below  mean  nea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  76th  meridian  W.:  0^  is  midnight,  12^18  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.) ,  all  greater  are  in  the  aftemoon(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

%,  new  moon;  }),  1st  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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f 

JULY. 

Time  and  Height  of  High  and 
LowWater. 

~ 

AUGUST. 

SEPTEMBER. 

Time  and  Height  of  High  and 
Low  water. 

if 

Day  of- 

fl  iDayof- 

Time  and  Height  of  High  and 
LowWatcr. 

a 

Day of— 
W.  Mo. 

w.  ;mo. 

S 

w. 

Mo. 

• 

F 

1 

5:17 
8.6 

11:30 
0.1 

17:48 
9.1 

M 

1 

0:50 
-0.1 

7:06 
8.0 

18.-06 
0.8 

19:22 
9.3 

Th     1 

2:47 
-0.2 

9:08 
8.1 

15.1)6 
0.6 

21:15 
9.4 

S 

2 

0:06 
0.0 

6:19 
8.5 

12:27 
0.2 

18:45 
9.4 

N 

Tu 

2 

1:58 
—0.2 

8:13 
8.0 

14:10 
0.7 

20:23 
9.5 

fI    2 

1 

8:40 
-0.4 

10:02 
8.6 

16:68 
0.3 

22:07 
9.5 

p 

S 

3 

1:06 
—0.8 

7:20 

8.5 

13:25 
0.2 

19:40 
9.7 

W 

3 

2:54 
-0.5 

9:15 
8.2 

15:10 
0.5 

21:22 
9.7 

• 

si   3 

4:30 
—0.6 

10:48 
8.7 

16:48 
0.1 

22:56 
9.6 

M 

4 

2:07 
-0.6 

8:22 
8.6 

14-.22 
0.2 

20:87 
9.9 

Th 

4 

3:60 
-0.7 

10:12 
8.6 

16:06 
0.8 

22:16 
9.9 

s 

4 

6:14 
-0.6 

11:32 
8.8 

17:88 
0.0 

23:41 
9.4 

Tu 

5 

3:06 
-0.9 

9:22 
8.6 

15:19 
0.1 

21:37 
10.2 

• 

F 

5 

4:43 
-0.9 

11:02 
8.7 

16:58 
0.2 

23:07 
9.9 

E 

M 

5 

6:58 
-0.4 

12:08 
9.0 

18:16 
0.0 

.    .    . 

NiW 

6 

4:00 
—1.2 

10:19 
8.7 

16:15 
0.1 

22:27 
10.8 

S 

6 

5:31 
-0.9 

11:58 

8.8 

17:48 
0.1 

2^:57 
9.8 

Tu 

6 

0:23 
9.1 

6:88 
-0.2 

12:46 
8.9 

18.65 
0.1 

Th 

7 

4:55 
—1.3 

11:14 
8.8 

17:09 
0.1 

23:20 
10.3 

s 

7 

6:18 
—0.8 

12:36 

8.8 

18:36 
0.1 

W     7 

1.'04 

8.8 

.7:12 
0.2 

13:23 
8.7 

19:35 
0.4 

F 

8 

5:46 
—1.3 

12:06 
8.8 

18K12 
0.1 

M 

8 

0:46 
9.6 

7:02 
—0.6 

18:18 

8.8 

19:23 
0.2 

Th 

8 

1:43 
8.3 

7:48 
0.6 

14:00 
8.6 

20:16 
0.6 

S 

9 

0:11 
10.1 

6:36 
—1.2 

12:56 
8.8 

18:54 
0.8 

E 

Tu 

9 

1:32 
9.1 

7:46 
-0.3 

14:00 

8.7 

20:09 
0.4 

A 

F 

9 

2:24 
7.9 

8.27 
1.1 

14:40 
8.2 

20:68 
0.9 

s 

10 

1:04 
9.8 

7.27 
-0.9 

18:46 

8,7 

19:47 
0.4 

W 

10 

2.17 
8.6 

8:27 
0.2 

14:48 
8.6 

20:57 
0.7 

S 

10 

3:07 
7.4 

9:06 
1.6 

15:24 
7.9 

21:45 
1.1 

M 

11 

1:65 
9.3 

8:17 
—0.6 

14:85 
8.6 

20:41 
0.6 

,Th 

11 

3:04 
8.2 

9:12 
0.7 

16:28 
8.3 

21:44 
1.0 

D 

s 

11 

3:54 
7.1 

9:62 
1.9 

16:10 
7.7 

22:38 
1.2 

Tu 

12 

2:48 
8.9 

9:06 
-0.1 

15:25 
8.5 

21:35 
0.8 

^.1^ 

12 

3:51 
7.7 

9:57 
1.1 

16:14 
8.1 

22:34 
1.2 

M 

12 

4:47 
6.8 

10:46 
2.1 

17K)4 

7.7 

23:33 
1.2  ' 

K   W  13 

8:41 
8.4 

9:56 
0.3 

16:15 
8.4 

22:30 
1.0 

S 

13 

4:43 
7.2 

10:48 
1.6 

17:02 
7.9 

23:28 
1.3 

s 

Tu 

13 

5:48 
6.8 

11:46 
2,2 

18:00 
7.8 

:  :  :' 

D  Tb 

14 

4:35 
7.9 

10:49 
0.8 

17:06 
8.2 

23:-26 
1.2 

J* 

14 

6:38 
6.9 

11:41 
1.8 

17:68 
7.8 

W 

14 

•0:81 
1.0 

6:48 
7.0 

12:48 
2.0 

18:58 
.8.1 

A     F 

15 

5:82 
7.6 

11:88 
1.1 

17:56 
8.2 

M 

1 

15 

0:22 
1.3 

6:36 
6.8 

12:38 
2.0 

18:47 
7.9 

Th 

15 

1.127 
0.6 

7:46 
7.4 

13:46 
1.6 

19:55 
8.5 

,  S  1 16 

0:21 
1.2 

6:29 
7.3 

12:30 
1.4 

18:46 

8.1 

s  Tu 

16 

1:17 
1.1 

7:82 
6.9 

13:29 
1.9 

19:37 
8.1 

F 

16 

2:19 
0.2 

8:87 
8.0 

14:38 
0.9 

20:46 
9.0 

S 

17 

1:13 
1.2 

7:25 
7.2 

13:21 
l.C 

19:33 
8.2 

W 

17 

2:07 
0.7 

8:27 
7.2 

14:20 
1.6 

20:26 
8.6 

S 

17 

8:07 
-0.4 

9:23 
8.6 

15:24 
0.3 

21:35 
9.6 

M   18 

2:02 
1.0 

8:17 
7.1 

14:10 
1.6 

20:20 
8.4 

Th  18 

2:55 
0.3 

9:12 
7.6 

16:06 
1.2 

21:15 
8.9 

r 

s 

18 

3:53 
—0.8 

10:07 
9.8 

16:12 
-0.4 

22:22 
10.0 

Tn  19 

i 

2:48 
0.7 

9:05 
7.2 

14:66 
1.5 

21:04 
8.6 

F 

19 

3:40 
—0.2 

9:57 
8.1 

15:53 
0.8 

22:00 
9.3 

K 

M 

19 

4:37 
—1.2 

10:60 
9.8 

16:67 
-0.9 

23:10 
10.2 

s   WJ20 

3:30 
0.4 

9:48 
7.4 

15:38 
1.4 

21:45 
8.8 

c  s 

20 

4:33 
-0.6 

10:40 
8.6 

16:86 
0.4 

22:46 
9.7 

Tu 

20 

5:22 
—1.5 

11:33 
10.2 

17:42 
—1.3 

23:64 
10.8 

Th'21 

1 

4:11 
0.0 

10:29 
7.7 

16:18 
1.2 

22:27 
9.0 

s 

21 

5:05 
—0.9 

11:20 
9.0 

17:18 
—0.1 

23:30 
9.9 

P 

W 

21 

6:04 
-1.8 

12:16 
10.3 

18:28 
-1.6 

:  F 

22 

4:51 
—0.3 

11:07 
7.9 

16:58 
1.0 

28:09 
9.3 

M 

22 

6:47 
—1.1 

12:00 
9.4 

18:03 
-0.4 

Th 

22 

0:40 
10.2 

6:48 
-1.0 

13:00 
10.2 

19:16 

—1.4 

,     s 

23 

5:32 
-0.6 

11:45 
8.3 

17:40 
0.7 

23:50 
9.4 

E  ;  Tn 

1 

23 

0:15 
10.0 

6:31 
—1.2 

12:42 
9.7 

18:49 
-0.7 

F 

23 

1:30 
9.8 

7:35 
—0.6 

13:48 
10.0 

20K)8 
—1.1 

ii 

24 

6:13 
-0.8 

12:26 
8.6 

18:22 
0.4 

V 

W 

24 

1:02 
9.9 

7:15 
-1.0 

13:.'i0 
9.8 

19:37 

—0.8 

8 

24 

2:22 
9.2 

8:25 
-0.1 

14:40 
9.6 

21:06 
—0.9 

,M 

25 

0:31 
9.5 

-0.9 

13:09 
8.9 

19:08 
0.2 

Th 

25 

1:50 
9.7 

8:00 
-0.7 

11:13 
9.7 

20:27 
—0.6 

a 

S 

25 

3:19 
8.6 

9:22 
0.6 

16:37 
9.2 

22:08 
-0.3 

i      Tu 

26 

1:20 
9.5 

7:40 
-0.8 

13:63 
9.1 

19:57 
0.0 

!f 

26 

2:40 
9.3 

—0.3 

16.04 
9.5 

21:22 
—0.4 

N 

M 

26 

4:26 
8.0 

10:27 
1.0 

16:42 
8.8 

23:16 
0.1 

E    W 

27 

2:09 
9.3 

8:27 
—0.6 

14:41 
9.2 

20:50 
0.0 

C;  s 

27 

3:36 

8.8 

9:43 
0.3 

15:59 
9.2 

22:23 
-0.2 

Tu 

27 

6:87 
7.7 

11:40 
1.3 

17:52 
8.6 

.     .    .  1 

Th 

28 

3:01 
9.1 

9:17 
—0.3 

1530 
9.2 

21:44 
0.0 

■  I* 

28 

4:37 

8.2. 

10:42 
0.8 

16:58 
9.0 

23-28 
0.1 

W 

28 

0:26 
0.2 

6:60 
7.7 

12:66 
1.2 

19:01  ; 

8.7  1 

(C    F 

1 

29 

3:56 
8.8 

10:08 
0.1 

16:23 
9.1 

22:43 
0.0 

N,M 

29 

6:48 
7.8 

11:48 
1.1 

18:03 
8.9 

Th 

29 

1:38 
0.1 

7:57 
8.0 

13:69 
0.9 

20:07' 
8.9 

1 

30 

4:53 
8.5 

11:(M 
0.4 

17:20 
9.1 

23:45 
0.0 

|Tu 

30 

0:37 
0.1 

6:58 
7.7 

12:58 
1.1 

19:10 
8.9 

F 

30 

2:82 
0.0 

8:68 
8.4 

16:00 
0.5 

21:03 
9.0 

!    s 

1 

31 

5:59 
8.2 

12:03 
0.7 

18:21 
9.2 

W 

31 

1:45 
0.0 

8:07 
7.8 

14:06 
0.9 

20:15 
9.1 

:        The  tid 
'  a  comparis 
1  from  Mean 
!  4.5  feet  bel 
minus  (-) 

e«  are  placed  In  the  order  of  occurrence,  wi 
onof  con.secutlvc  height.s  will  indicate  whet 
I^w  Water,  which  i»  the  datum  of  uoundli 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sub 

Ih  their  times  on  the  finit  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
igs  on  the  C>oast  and  (leodetic  Survey  Char 
ater.  add  the  tabular  height  to  the  soundini 
tract  it.- 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  is 
pt  given  on  the  chart,  unless  a 

The  tir 
(a.m.),  all 

ne  ascd  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

W.:  0»«  is  midnight.  12»'  i 
>n  diminished  by  12  give 

»  noon:  all  hours  Ic 
the  times  after  nooi 

'Ks  than  12  are  in  the  forenoon 
i:  for  instance,  16:47  is  8:47  p.  m. 

#,  nen 
equator:  A 

moon;  J 
,  P,  moon 

,  1st  quar.;  Q.  ^wH  moon;  ([.  3rd 
in  apogee  or  perigee. 

quar.;  E, 

raoon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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OCTOBER. 


NOVEMBER. 


Day 
W. 

S 

of- 
Mo. 

Time  and  Height  of  Hi^h  and 
Low  Water. 

:^ 

Day  of— 
W.  Mo. 

Time  and  Height  of  Hij 
Low  Water. 

i:hand 

23:02 
8.4 

c  Dayof- 

6     — 

s ;  vv.  Mo. 
•  ,Th    1 

Time  and  Height  of  Hlg 
Low^ater. 

4:84      10:88      17:00 
1.0         8.9         0.2 

'hand 

I 

3:23 
-0.2 

9:42 
8.7 

15:47 
0.2 

21:55 
9.1 

•  Tu    1 

4:25 
0.3 

10:83 
9.0 

16:50 
0.0 

2315 
7.7 

S 

2 

4:09 
—0.3 

10:25 
9.0 

16:32 
0.0 

22:40 
9.1 

w;  2 

5:02 
0.6 

11«8 
9.0 

17:26 
0.1 

23:38 
8.1 

F;   2 

5:07 
LS 

11:18 

8.8 

17:85 
0.2 

23-.50 
7.5 

E   M 

3 

4:50 
-0.2 

11:02 
9.1 

17:12 
—0.1 

23:23 
9.0 

AJTh    3 

5:33 
0.9 

11:40 

8.8 

18:00 
0.2 

|S 

3' 

1 

6:87 
L6 

11:47 
8.6 

]8K» 
0.1 

.     .    . 

Tu 

1 

4 

6:28 
0.0 

11:39 
9.0 

17:60 
0.0 

■  F     4 

0:11 
7.8 

6:04 
1.2 

12:13 
8,6 

18:33 
0.3 

sis 

4 

0:20 
7.5 

6:08 
L6 

12:20 
8.5 

18:45 
0.1 

1 

5 

0:00 

8.7 

6:08 
0.3 

1212 
8.9 

1S:26 
0.1 

Sl   5 

1 

0:43 
7.6 

6:88 
1,5 

12:47 
8.4 

19«7 
0.3 

M 

5 

0:53 
7.6 

6:40 
1.6 

12:57 
8.6 

19:20 
0.1 

!Th 

6 

0:37 
8.3 

6:37 
0.7 

12:46 

8.7 

19:01 
0.3 

s    S|    6 

1:16 
7.4 

7.-06 
1.7 

13:20 
8.2 

19:47 
0.4 

Tu    6' 

1      '      1 

1:82 
76 

7.-20 
L« 

13:40 
8.5 

2004 
0.1 

A 

F 

7 

1:10 
8.0 

7:08 
1.1 

13:20 
8.4 

19:.37 
0.5 

,M     7 

1:66 
7.8 

7:43 
L8 

14:02 
8.0 

20:30 
0.6 

|w   t! 

2:16 

7.7 

8:07 
L6 

14:24 
8.3 

20  62 
0.1 

S 

8 

1:49 
7.6 

7:42 
1.5 

13:66 

8.2 

20:17 
0.7 

|Tu    8 

2:42 
7.8 

8:30 
1.9 

14:49 
7.9 

21:20 
0.0 

Th    8 

8:06 

7.8 

9K)0 
1.4 

1616 
8.3 

21:42 
0.2 

,s 

9 

2:26 
7.3 

8:20 
1.8 

14.37 
7.9 

2vm 

0.8 

W     9 

3:33 
7.3 

9:26 
L9 

15:43 
7.9 

22:14 
0.6 

d:  f 

9 

1 

4:00 
8.1 

9:58 
1.2 

1614 
8.3 

2284 
0.2 

s'm- 

10 

3:12 
7.1 

9:06 
2.0 

16:26 
7.7 

21:64 
0.9 

D  Th  10 

4:30 
7.5 

10:30 
L7 

16:42 
8.0 

23:10 
0.6 

s 

1 

10' 

4:68 
8.4 

11:08 
0.9 

17:18 
8.4 

23:32 
0.2 

D  Tn 

11 

4:06 
7.0 

10:00 

2.1 

16:19 
7.7 

22:60 
0,9 

,F   11 

5:80 

7.8 

11:34 
1.8 

17:46 
8.2 

E 

H 

11 

5:50 

8.8 

12:02 
0.4 

18:18 
8.5 

w 

12 

5:06 
7.0 

11:06 
2.1 

17:18 
7.8 

23:60 
0.8 

!  S    12 

0:08 
0.3 

6:27 
8.8 

12:36 
0.8 

18:46 
8.6 

M 

12 

0:27 
0.1 

6:45 
9.2 

18:02 
-0.1 

19:13 

8.8 

Th 

13 

6:07 
7.3 

12:10 
1.7 

18:20 
8.1 

;  :  : 

E 

S|13 

1:04 
0.0 

7:22 
9.0 

13:33 
0.1 

19:44 
9.0 

Tu  13  1 

1:24 
0,0 

738 
9.6 

14  KK) 
—0.7 

20:12 
9.0 

F 

14 

0:47 
0.4 

7:06* 
7.8 

13:10 
1.2 

19:20 
8.6 

M!14 

1:57 
-0.3 

8:13 
9.5 

14:27 
-0.6 

20:38 
9.5 

W  14 

1 

2:17 
-0.2 

8:33 
10.1 

14:55 
—1.2 

21.08 
9.2 

S 

15 

1:42 
0.0 

7:58 
8.6 

14K>5 
0.5 

20:16 
9.1 

Tii'l5 

2:47 
—0.6 

9:02 
10.2 

15:18 
-1.3 

21:32 
9.8 

P 

Th'  15 ,' 

8:10 
—0.8 

9:25 
10.5 

15:48 
—1.6 

22:14 
9.3 

H 

16 

2:33 
-0.6 

8:48 
9.2 

14:56 
-0.3 

21:06 
9.6 

y  W   16 

3:38 
—0.8 

9:50 
10.6 

16:08 
—1.8 

22:22 
9.9 

O 

F   16' 

4:02 
—0.4 

10:17 
10.7 

16:42 
-L9 

22:58 
9.4 

E 

M 

17 

3:22 
-0.9 

9:33 
9.9 

16:45 
-1.0 

21:66 
10.0 

Th  17 

4:25 
-0.9 

10:37 
10.9 

16:68 
-2.1 

23:13 
9.9 

N 

S    17 

4:54 
-0.4 

11:07 
10.8 

17:38 
—2.0 

23:50 
9.3 

o'tu 

18 

4:0li 
-1.2 

10:18 
10.3 

16:22 
-1,6 

22:45 
10.8 

;F:18 

6:13 
-0.8 

llr26 
10.9 

17:49 
—2-1 

.    .    . 

S    18 

547 
-0.3 

12:00 
10,7 

18:27 
— L8 

ip,  w;i9 

4:63 
—1.3 

11:02 
10.6 

17:17 
—1.9 

23:82 
10,3 

N    S  :19 

0:03 
9.7 

6:01 
—0.6 

12:15 
10.7 

18:40 
—1.8 

M   19 

0:43 
9.2 

6:40 
-0.1 

12:53 
10.4 

1918 
-1.5 

Th  20 

5:37 
-1.2 

11:48 
10.8 

18:06 
-2.0 

,  S    20 

0:56 
9.4 

6:.->3 
-0.2 

13:08 
10.4 

19:35 
—1.5 

Tu  20 

1.38 
9.0 

7:36 
0.1 

13:48 
9.9 

20.13 
-LI 

F 

1 

21 

0:20 
10.0 

6:23 
-0.9 

12:36 
10.6 

18:67 
— L8 

M,21 

1:62 
9.0 

7:60 
0.3 

14:04 
9.9 

20:32 
—1.1 

W  21 

2:32 

8.8 

8:36 
0.8 

14:43 

9.4 

21  <» 
—0.6 

s 

22 

1:10 
9.6 

7:12 
-0.4 

13:25 
10.3 

19:60 
—1.4 

Tu  22 

2:51 
8.6 

8:52 
0,7 

16:03 
9.3 

21:32 
—0.6 

'Th  22! 

3:28 
8.6 

9:35 
0.6 

16:46 
8.9 

22:a'> 
-0.2 

N    8 

1 

23 

2:06 
9.1 

8:0.-) 
0.2 

li:18 

9.8 

20:48 
—0.9 

1  W  23 

3:64 
8,3 

10:00 
0.9 

16:08 
8.8 

22:.37 
—0.1 

g    F  '  23 

4:27 
8.5 

10-37 
0.8 

16:47 
8.4 

23:03 
0.2 

1  M  1  24 

3:06 
8.5 

9:0) 
0.7 

15:1S 
9.2 

21-62 
—0.4 

Th  24 

5:00 
8.1 

11:06 
1.0 

1717 
S.6 

2311 
0.1 

S    24 

6:26 
8,4 

11:44 
0.9 

18:62 
8.0 

diTii 

25 

4:12 
8.0 

10:14 
1.1 

16:2S 

8.8 

22:.t8 
0.0 

F   25 

fi:02 
8.2 

12:17 
LO 

18:2:? 
8.3 

!•   ,     '. 

S    25 

0:00 
0.6 

6:21 
8.4 

12:44 
0.9 

18-62 

7.8 

!    w 

1 

26 

6:23 
7.9 

11:28 
1.3 

17:37 
8,6 

.     .     . 

E    S    26 

0:42 
0.3 

7:02 
8.4 

13:18 
0.7 

19:26 
8.2 

M   26 

0:57 
0.9 

7:13 
8.5 

13:40 
0.9 

19-.'i0 
7.6 

'      Th,27 

0.2 

6:.38 
8.0 

12:40 
LI 

18:47 
8,6 

S    27 

1:37 
0.4 

7.6.') 
S.6 

14:14 
0.6 

20*23 

8.2 

A   Tu  27 

1.50 
LO 

8:04 
8.5 

14:32 
0.8 

20:46 
7.6 

F 

28 

1:11 
0,2 

7:36 

8.2 

13:46 
0.9 

19:60 
8.6 

M   28 

2:29 
0.6 

S:40 

,  8.8 

15:03 
0.4 

21:16 
S.2 

\V  28 

2:40 
1.2 

8:50 
8.6 

16:17 
0.6 

21  ii 

7.6 

s 

29 

2:08 
0.1 

8:29 
8.6 

14:40 
0.4 

20:18 
8.7 

Tu  29 

3:14 
0.6 

9:23 
8.9 

i:v46 
0.3 

22:00 
8.0 

Th  29 

8:25 
1.3 

9:32 
8.6 

16:58 
0.6 

22:17 
7.4 

E 

s 

30 

3:00 
0.1 

9:16 
8,9 

16:28 
0.2 

21:37 
8.7 

A  \V  30 

3:66 

0,8 

10:02 
8.9 

16:27 
0.2 

22:42 
7.9 

F   30 

4:a6 
1.4 

10:10 
8.7 

16:37 
0.3 

22:63 
7.4 

M;31 

1 

3:45 
0.2 

9:57 
9.0 

16:12 
0.0 

22:22 
8.6 

s     S    31 

4:41 
1.6 

10:46 
8.8 

17:10 
0.1 

23.-2S 

7.5 

The  tid 

.  a  comparLs 

from  Mean 

feet  below 

minus  (— ) 

The  tir 
(a.m.),all 

#,  new 
equator:  A 

es  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
on  of  consecutive  heights  will  indi(;ate  whether  it  is  high  or  low  wftter.    The  heiKhts,  in  feet  and  tenths, are  reckone<l 
Low  Water,  which  is  the  datum  of  soimdingson  the  Const  and  (ieo<ietic  Survey  Charts  for  this  region,  and  which  is  4.5 
mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  n 
sign  is  before  the  height,  in  which  case  subtract  it. 

ne  used  is  Eastern  Standard,  76th  Meridian  W,:  0»«  is  midnight,  12»«  is  noon  ;  all  hours  less  than  12  ure  in  the  forenoon 
greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is3-47  p.  ni 
f  moon:  }),  Istquar.:  O,  full  moon:  (£,  3d  quar.;  K,  mrxm  on  the  equator.  N,  S,  moon  farthest  north  or  south  of  the 
,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

" 

MARCH. 

s 

:3 

Day of— 

Timeand  Height  of  High  and 
LowWater. 

^ 

Day of— 

Time  and  Height  of  Hig 
Low  Water. 

hand 

22:89 
1.2 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

S 

1 

8:13 
8.8 

9:19 
0.9 

15.-28 
9.1 

21:48 
0.2 

Tu 

1 

4:06 

8.7 

10:20 
1.1 

16:25 
8.1 

Tu     1 

2:42 
9.0 

8:55 
0.6 

15:01 
8.5 

1 

21:12  1 

1.0  1 

s 

2 

4K)0 
8.6 

10:11 
1.2 

16:19 
8.6 

22:37 
0.6 

c 

W 

2 

4:51 
8.5 

11K» 
L3 

17:12 
7.8 

23:27 
1.5 

W 

2 

3:22 

8.8 

9:40 
0.8 

15:43 
8.2 

21:52 
1.4 

E 

M 

3 

4:51 
8.6 

11:04 
1.4 

17:11 
8.2 

23:27 
1.0 

Th 

3 

6:40 
8.4 

12.-00 
1.3 

18:05 
7.6 

Th 

3 

4:04 
8.6 

10:25 
1.0 

16:90 
7.8 

22:37 
1.7 

1  A 

Tu 

4 

5:40 
8.4 

11:56 
1.5 

18:08 
7.9 

F 

4 

0:16 
1.7 

6:80 
8.5 

12:56 
1.2 

19:00 
7.5 

(L 

F 

4 

4:52 
8.5 

11:20 
1.1 

17:21 
7.6 

23:28 
1.9 

W 

5 

0:16 
1.8 

6:30 
8.5 

12:50 
1.4 

18:55 
7.7 

S 

5 

1:08 
1.8 

7:22 

8.7 

13:49 
0.9 

19:55 
7.6 

S  ,   5 

5:45 
8.5 

12:13 
1.0 

18:17 
7.6 

Th 

6 

1K)6 
1.6 

7:19 
8.6 

18:40 
1.2 

19:47 

7.7 

s 

s 

6 

2:01 
1.6 

8:15 
9.1 

14:42 
0.5 

20:48 
7.9 

s 

S|    6 

0:24 
1.9 

6:42 

8.7 

13:10 
0.8 

19:15 
7.7 

F 

7 

1-.54 
1.5 

8.-06 

8.8 

14:30 
0.8 

20:38 

7.8 

M 

7 

2:53 
1.3 

9:07 
9.5 

15:33 
0.0 

21:40 

8.4 

M     7 

1:28 
1.6 

7:40 
9.0 

14:08 
0.5 

20:13  1 

8.1 

S 

8 

2:40 
1.4 

8:53 
9.2 

15:17 
0.4 

21:25 
8.0 

Tu 

8 

8:42 
0.8 

9:57 
10.0 

16:22 
-0.5 

22:28 
8.9 

Tu    8 

2:20 
1.2 

8:36 
9.5 

15.-02 
0.0 

21:08  i 
8.6  1 

s 

9 

8:26 
1.2 

9:89 
9.6 

16:08 
0.0 

22:10 
8.3 

• 

W 

9 

4:30 
0.3 

10:46 
10.5 

17:09 
—1.0 

23:14 
9.4 

W     9 

3:15 
0.6 

9:31 
10.0 

15:54 
-0.5 

22:00  ' 

9.3  j 

s 

M 

10 

4:10 
LO 

10:23 
10.0 

16:48 
-0.5 

22:54 

8.7 

Th 

10 

6:17 
-0.2 

11:35 
10.8 

17:55 
—1.3 

.     .     . 

Th  10 

<      1 

4:07 
—0.1 

10:22 
10.5 

16:42 
—1.0 

22:48  ' 
9.9 

• 

Tu 

11 

4:52 
0.7 

11KJ7 
10.3 

17:31 
-0.9 

23:38 
9.0 

F 

11 

0:00 
9.9 

6:06 
—0.6 

12:21 
11.0 

18:40 
—1.4 

•    Fll 

4:48 
-0.7 

11:12 
10.9 

17:29 
—1.3 

23:35 
10.5 

1 

W 

12 

6:86 
0.4 

11:52 
10.5 

18:16 
-1.1 

p 

8 

12 

0:45 
10.2 

6:54 
-0.8 

13K)8 
10.9 

19:26 
—1.3 

E    S    12 

5:46 
—1.2 

12:02 
11.1 

18:15 
-1.4 

Th 

13 

0:20 
9.3 

6:20 
0.2 

12:89 
10.6 

19:01 
—1.2 

E 

S 

13 

1:33 
10.4 

7:43 
—0.9 

13:58 
10.7 

20:13 
—1.1 

1^    13 

1 

0:22 
10.8 

6:35 
-1.5 

12:49 
11.1 

19:01 
—1.3 

i 

F 

14 

1:06 
9.6 

7:10 
0.0 

13:25 
10.5 

19:47 
—1.1 

M 

14 

2:20 
10.4 

8:35 
—0.8 

14:47 
10.3 

21:00 
-0.7 

j  M '  14 

1      j 

1:09 
11.0 

7:25 
—1.6. 

13:38 
10.8 

19:47 
—1.1 

S 

15 

1:53 
9.7 

7:69 
—0.1 

14:14 
10.8 

20:35 
—0.8 

Tu 

15 

3:12 
10.8 

9:29 
-0.6 

15:40 
9.7 

21:53 
-0.2 

Tu  15 

1       : 

1:59 
10.9 

8:15 
—1.4 

14:28 
10.3 

20:36 
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on  of  consecutive  heights  will  indicate  whe 
1  Low  Water,  which  Is  the  datum  of  sounc 
«low  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

th  their  times  on  the  flist  line  and  heights  o 
;her  it  Is  high  or  low  water.    The  heights,  Ii 
lings  on  the  Coast  and  Geodetic  Survey  Gh 
water,  add  the  tabular  height  to  the  sound 
ibtract  it. 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 

Thetli 
(a.m.),all 

ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

W.;  Ok  is  midnight,  U"  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

Bs  than  12  are  in  the  forenoon 
;  for  instance,  15.47  is  8:47  p.  m. 

•,ne« 
■  equator;  A 

l- 

r  moon;  D,  1st  quar.;  O.  '«U  moon;  C.  3d  q 
,  F,  moon  in  apogee  or  perigee. 

liar.:  E,  moon  on 

the  equator;  N,  S,  moon  i 

arthest  north  or 

south  of  the 

Digitized  by 


Google 


76 


NEWPORT  (Fort  Adams),  RHODE  ISLAND,  1910. 


1 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  Mo. 

W.  Mo. 

8 

1 

6:05 
3.7 

12:02      18:25 
0. 2         3. 7 

• 

Tu     1 

1 

0:08 
0.2 

6:56 
3.9 

12:49 
0.2 

19:18 
3.3 

• 

Th      1 

1 

0:06 
0.3 

7:05 
3.8 

12:54 
0.3 

19:31 
3.0 

S 

2 

0:11 
0.1 

6:46      12:42 
3.9        0.1 

19:07 
3.7 

W 

2 

0:42 
0.2 

7:34 
3.9 

11:21 
0.2 

19:58 
3.2 

fI    2 

1 

0:40 
0.3 

7:42 
3.7 

13:30 
0.2 

20  12 
1'.  9 

E 

• 

M 

3 

0:45 
0.0 

7:26      13:17 
4.0         0.1 

19:46 
3.6 

A 

Th'    3 

! 

1:13 
0.2 

8:09 
3.8 

13:54 
0.2 

20:35 
3.0 

S 

3 

1:15 
0.4 

8:19 
3.7 

14.06 
0.2 

20:.VJ 

2.S 

Tu 

4 

1:19 
0.0 

8:05      13:50 
3.9         0.1 

20:25 
3.4 

F 

4 

1:45 
0.2 

8:45 
8.6 

14:28 
0.2 

21:04 
2.8 

8 

H 

4 

1:52 
0.4 

8:.59 
3.5 

14:46 
0.2 

21:36 
•2.8 

W 

5 

1:51 
0.0 

8:42      14:23 
3.8         0.1 

21:04 
3.2 

S 

5 

2:17 
0.3 

9:22 
3.4 

15:05 
0.2 

21:56 
2.7 

M 

5 

2:31 
0.4 

9:41 
3.4 

16:27 
0.2 

22-22 

Th 

6 

2:21 
0.1 

9:18      14:55 
3.6         0.2 

21:10 
3.0 

8 

S 

6 

2:51 
0.4 

10:02 
3.3 

16:46 
0.3 

22:41 
2.6 

Tu 

6 

3:16 
0.4 

10:26 
3.3 

16:13 
0.2 

25:12 
1?.  7 

A 

F 

7 

2:53 
0.2 

9:55      15:29 
3.4         0.3 

22:21 
2.7 

M 

7 

3:32 
0.6 

10:48 
3.1 

16:3-2 
0.4 

23:36 
2.5 

W 

7 

4:06 
0.5 

11:18 
8.2 

17.-01 
0.2 

S 

8 

3:26 

a4 

10:36      16:08 
3.2         0.4 

23:05 
2.5 

Tu 

8 

4:20 
0.7 

11:40 
3.0 

17:24 
0.4 

Th 

8 

0:06 
2.8 

6K)6 
0.5 

12:14 
3.1 

0.3 

s 

9 

3:59 
0.6 

11:20      16.53 
3.0         0.5 

J 

W 

9 

0:37 
2.6 

6:20 
0.8 

12:41 
2.9 

18:22 
0.5 

D 

F 

9 

1:02 
2.9 

6:10 
0.5 

13:13 
3.0 

18.49 
0.3 

8 

M 

10 

0:00 
2.3 

4:42      12:18 
0.7         2.9 

17:45 
0.6 

D 

Th 

10 

1:40 
2.6 

6:31 
0.8 

13:46 
3.0 

19:24 
0.5 

S 

10 

1:58 
3.1 

7:18 
0.5 

14:17 
3.1 

19:46 
0.2 

D 

Tu 

11 

1:08 
2.3 

6:38      13:16 
0.9         2.8 

18:48 
0.7 

F 

11 

2:37 

2.8 

7:47 
0.6 

14:50 
3.1 

20:25 
0.3 

E 

s 

11 

2:60 
3.4 

8:25 
0.3 

15:16 
3.2 

20:41  ' 
0.2 

W 

12 

2:12 
2.4 

6:51      14:22 
0.9         2.9 

19:65 
0.7 

S 

12 

3:29 
3.2 

8:56 
0.4 

15:49 
3.3 

21:21 
0.1 

M 

12 

3:42 
3.7 

9:29 
0.2 

16:10 
8.2 

21:i=) 
0.0 

Th 

13 

3:12 
2.7 

8:11      15:24 
0.8         3.1 

21:00 
0.5 

K 

s 

13 

4:17 
3.6 

9:57 
0.1 

16:41 
3.5 

22:12 
—0.1 

Tu 

13 

4:38 
4.0 

10-27 
0.0 

17:05 
3.4 

22:29 
—0.1 

F 

14 

4:04 
3.0 

9:22      16:20 
0.5         3.4 

21:5.<< 
0.2 

M 

14 

6:02 
4.0 

10:52 
—0.2 

17:31 
3.6 

23:00 
-0.2 

W 

14 

6:24 
4.3 

11:23 
-0.2 

17:67 
8.6 

23.-22 

— o.a 

S 

15 

4:50 
3.4 

10:24      17:11 
0.2         3.6 

22:49 
0.0 

Tu 

15 

5:49 
4.8 

11:44 

-0.4 

1S:19 
3.7 

23:47 
—0.4 

P 

Th 

15 

6:16 
4.6 

12:17 
-0.3 

18:48 
3.5 

:  :  :j 

s 

16 

6:35 
3.8 

11:18      17:58 
—0.2         3.8 

23:.36 
—0.3 

P 

W 

16 

6:35 
4.5 

12:34 
—0.5 

19:07 
3.7 

O 

F 

16 

0:14 
—0.4 

7:06 
4.6 

13:08 
—0.4 

19:3<> 
3.f., 

E 

M 

17 

6:17 
4.1 

12:06      18:46 
-0.6         3.9 

Th 

17 

0:35 
-4).  6 

7:23 

4.7 

13:23 
-0.6 

19:56 
3.7 

N 

S 

17 

1:06 
-0.4 

7:56 
4.5 

13:58 
-0.4 

2t)::«  1 
3.ti 

O 

Tu 

18 

0:21 
—0.5 

7:00      12:55 
4.4     —0.6 

19:30 
3.9 

F 

18 

1:22 
-4).  4 

8:12 
4.6 

14:12 
-0.5 

20:47 
3.6 

IS 

18 

1:68 
-0.3 

6:48 
4.4 

14:47 
—0.3 

21 :24 
3. ;") 

P 

W 

19 

1:03 
—0.5 

7:45      13:41 
4.5     —0.7 

20:16 
3.8 

N 

8 

19 

2:10 
—0.3 

9:04 
4.5 

15:01 
—0.3 

21 :40 
3.4 

M 

19 

2:50 
—0.1 

9:40 
4.2 

15:37 
—0.2 

2-2:17 
3.5 

Th 

20 

1:46 
-0.5 

8:31      14:29 
4.5     —0.6 

21:03 
3.7 

1$ 

20 

3:00 
—0.1 

9:57 
4.2 

15:52 
-0.1 

22:36 
3.3 

Tu 

20 

8:46 
0.0 

10:35 
3.9 

16:26 
0.0 

23:12 
3.4 

F 

21 

2:30 
—0.4 

9:20      15:17 
4.4     —0.6 

21:55 
3.4 

M 

21 

3:54 
0.1 

10:53 
3.9 

16:47 
0.1 

23:35 
3.2 

W 

21 

4:41 
0.2 

11:31 
3.6 

17:16 
0.2 

S 

22 

3:16 
—0.2 

10:13      16:09 
4.2     —0.2 

22:52 
3.2 

Tu 

22 

4:55 
0.3 

11:5.'> 
3.6 

17:44 
0.3 

.     .     . 

Th 

22 

0:12 
3.8 

6:40 
0.5 

12:29 
3.3 

18:07 
0.3 

N 

H 

23 

4:08 
0.1 

11:11      17:02 
3.9         0.1 

23:64 
3.0 

d 

W 

23 

6:40 
3.1 

6:02 
0.6 

12:59 
3.4 

18:45 
0.5 

i 

F 

23 

1.-08 
8.3 

6:42 
0.7 

1357 
3.1 

19:00  1 

M 

24 

5:06 
0.4 

12:14      18:04 
3.6         0.4 

Th 

24 

1:41 
3.1 

7:16 
0.7 

14:02 
3.2 

19:48 
0.5 

S 

24 

2K)6 
3.8 

7:60 
0.9 

1454 
2.9 

19:49 
0.6  [ 

^ 

Tu 

25 

1:02 
2.9 

6:15      13:22 
0. 6         3. 4 

19:12 
0.6 

F 

25 

2:42 
3.2 

8:36 
0.8 

15:00 
3.1 

20:45 
0.6 

IS 

25 

2:58 
3.3 

8:56 
0.9 

15:19 
2.8 

20:40 
0.7 

W 

26 

2:09 
3.0 

7:33      14:30 
0.7         3.3 

20:26 
0.^6 

E 

S 

26 

3:36 
3.3 

9:46 
0.7 

15:56 
3.1 

21:32 
0.6 

M 

26 

3:49 
3.3 

9:62 
0.9 

16:11 
2.8 

21 :2rl 
U.7  1 

Th 

27 

8:12 
3.1 

8:58      15:82 
0. 7         3. 3 

21:29 
0.5 

IS 

27 

4:24 
3.6 

10:35 
0.7 

16:45 
3.1 

22:14 
0.4 

A 

Tu 

27 

4:36 
3.4 

10:36 
0.9 

17:00 
2.8 

22:09 
0.0 

F 

28 

4K)7 
3.3 

10:09      16:27 
0.6         3.4 

22:18 
0.4 

M 

28 

6:08 
3.6 

11:15 
0.6 

17:30 
3.1 

22:.'>3 
0.4 

W 

28 

6:18 
3.6 

11.12 
0.8 

17:43 
2.8 

22  :M 
0.6 

S 

29 

4:55 
3.5 

11K)2      17:16 
0.5        3.4 

22:58 
0.3 

Tu 

29 

6:48 
8.7 

11:49 
0.6 

18:11 
3.1 

23:30 
0.3 

Th 

29 

6K)0 
8.6 

11:48 
0.6 

18:28 
2.9 

23::i4 
O.o 

E 

s 

30 

6:38 
3.7 

11:44      17:59 
0.4      -8.4 

23:33 
0.2 

\ 

W 

30 

6:27 
3.8 

12:20 
0.4 

18:51 
3.0 

.    .    . 

F 

30 

6:39 
3.7 

12:28 
0.4 

19:10 
2.9 

M 

31 

6:18 
3.9 

12:19      18:40 
0.3        3.4 

:  :  : 

S 

• 

S 

31 

0:14 
0.4 

7:18 
8.7 

13:06 
0.2 

19.  .V) 

.0 

Thetid 
a  comparii* 
from  Slean 
1.7  foot  bel 
a  minus  (- 

The  tin 
(a.  m.),  all 
3:47  p.  m. 

equator;  A 

es  arc  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  soundi 
ow  mean  sea  level.    To  find  the  depth  of  w 
-)  sign  is  before  the  height,  in  whicn  cai^e  si 
ae  used  is  Eastern  Standard,  75th  meridian 

greater  are  in  the  afternoon  (p.  m.)  and 

'  moon;  }),  Ist  quar.;  Oi  'ull  moon;  (C>  3d  <; 
,  P,  moon  in  apogee  or  perigee. 

^h  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
iigs  on  the  Coast  and  Geodetic  Survey  Char 
ater.  add  the  tabular  height  to  the  soundi 
ibtract  it. 

W.;  O""  is  midnight.  12«»  is  noon;  all  hours  le 
when  diminished  by  12  give  the  times  af 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  is 
ngs  given  on  tlie  chart,  unless 

88  than  12  are  in  the  forenoon 
ter  noon;  for  instance,  16:47 is 

[arthest  north  or  Bouth  of  the 
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1 

JANl 
Time  ani 

7ARY. 



FEBRUARY. 

MARCH.                                 1 

a   Dayof- 
S     W.  Mo. 

J  Heigl 
LowM 

It  of  Hie 
ater. 

13:26 
2.1 

rh  and 

20:06 
0.0 

^ 

Day  of— 

Time  and  Height  of  Hi( 
Low  Water. 

2:10       9:00      14:24 
2.2         0.5         1.7 

irh  and 

d  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

a  w. 

Mo. 

r '"~ 

1:22 
2.2 

7:45 
0.4 

Tu 

1 

20:58 
0.4 

F 

1 

0:32 
2.3 

7:28 
0.4 

12:48 

1.8 

19:16 
0.5 

1    ;  s  I  2 
1 

2:13 
2.2 

8:43 
0.5 

14:24 
2.0 

20:57 
0.2 

(t'w 

1 

2 

2:56 
2.2 

9:58 
0.5 

15:22 
1.6 

21:48 
0.6 

I 

2 

1:15 
2.3 

8:16 
0.4 

18:28 
L7 

20:00 
0.6 

E;M 

3 

3:08 
2.2 

9:44 
0:5 

15:21 
1.8 

21:47 
0.3 

Th 

1 

3 

3:48 
2.2 

10:58 
0.5 

16:23 
1.5 

22:40 
0.6 

Th 

3 

2:04 
2.2 

9:13 
0.5 

14:20 
1.6 

20:54 
0.7 

A  Tu 

4 

3:51 
2.2 

10:42 
0.5 

16:18 
1.7 

22:36 
0.3 

f :  4 

4:39 
2.3 

11:47 
0.4 

1752 
1.5 

28:81 
0.5 

C 

F 

4 

3:00 
2.2 

10:12 
0.5 

15:31 
1.5 

21:57 
0.7 

1      W     5 

4:38 
2.3 

11:34 
0.6 

17:18 
1.6 

23:22 
0.4 

S     5 

j 

6:30 
2.4 

12:34 
0.3 

18:15 
-1.6 

.    .    . 

S 

5 

8:57 
2.2 

11:07 
0.4 

16:41 
1.6 

22:59 
0.6 

Th    6 

&:23 
2.3 

12:22 
0.4 

18:05 
1.6 

:  :  : 

8 

S  1    6 

0:20 
0.5 

6:19 
2.5 

13:18 
0.1 

19:02 
1.7 

s 

H 

6 

4:55 
2.3 

11:58 
0.2 

17:41 
1.7 

23:54 
0.4 

'r\, 

0:08 
0.4 

6:07 
2.4 

13:08 
0.3 

18:51 
1.6 

Ml   7 

! 

1:07 
0.4 

7:08 
2.7 

14:00 
0.0 

19:46 
1.9 

M 

7 

6:50 
2.5 

12:45 
0.1 

18:80 
1.9 

S  1    8 

1 

0.4 

6:50 
2.6 

13:48 
0.1 

19:82 
1.7 

Tu'    8 

1:53 
0.2 

7:55 
2.8 

14:43 
-0.2 

20:27 
2.1 

Tu 

8 

0:45 
0.2 

6:42 
2.6 

13:28 
-0.1 

19:17  , 
2.1  j 

S;   9 

1:38 
0.4 

7:33 
2.7 

14;28 
0.0 

20:11 
1.8 

•  ;w    9 

2:38 
0.1 

8:41 
2.9 

15:24 
-0.3 

21:10 
2.3 

w!  9 

1     1 

1:34 
0.0 

7:32 
2.7 

14:12 
-0.2 

20:01  1 
2.4 

8  m;io 

2:12 
0.4 

8:17 
2.8 

15:10 
—0.2 

20:51 
1.9 

Th  10 

8:'25 
-4).l' 

9:27 
2.9 

16:06 
-0.3 

21:53 
2.5 

'Th 

10 

2:21 
-0.2 

8:20 
2.8 

14:64 
-0.8 

20:43 
2.6 

•  Tu  11 

2:64 
0.3 

9:01 
2.9 

15:51 
-0.3 

21:33 
2.0 

F    U 

4:13 
-0.2 

10:12 
2.9 

16:48 
-0.3 

22:38 
2.6 

•:f 

11 

8KW 
—0.3 

9:09 
2.9 

15:35 
—0.3 

21.-26 
2.8 

W  12 

3:38 
0.2 

9:46 
2.9 

16:» 
-0.4 

2216 
2.2 

P    S    12 

5:04 
—0.2 

11:00 

2.8 

17:81 
-0,3 

23:24 
2.7 

E    S    12 

P'       1 

8:65 
—0.4 

9:52 
2.8 

16:15 
-0.3 

22:11 
2.9 

This 

4:26 
0.2 

10:32 
2.8 

17:19 
-0.4 

23:01 
2.3 

E    S    13 

1 

5-.57 
-0.2 

11:48 
2.6 

18:16 
-0.2 

S 

13 

4:46 
-0.4 

10:38 
2.7 

16:48 
—0.2 

22:.58 
3.0 

F    14 

5:19 
0.1 

11:19 
2.7 

18:03 
—0.2 

23:60 
2.4 

iM   14 

0:15 
2.8 

6:54 
-0.1 

12:37 
2.4 

19:01 
0.0 

M 

14 

6:38 
-0.4 

11:26 
2.5 

17:44 
-0.1 

23:50 
3.0 

S  !15 

1 

6:15 
0.1 

12:08 
2.6 

18:49 
0.1 

Tu'l5 

1 

1:09 
2.7 

7:55 
0.0 

13:32 
2.1 

19:58 
0.1 

Tul5 

1 

6:34 
-0.3 

12:17 
2.3 

18:35 
0.0 

:  :  : 

E     S  ;  16 

1          ! 

0:42 
2.5 

7  15 
0.1 

13:00 
2.4 

19:37 
0.0 

^  ;  W '  16 

1      1 

2:06 
2.7 

9:00 
0.1 

14:38 
1.9 

21:00 
0.2 

W 

16 

0:44 
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0.4 

8:16 
2.6 

15:11 
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Time  and  Height  of  High  and 
Low  water. 
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MAY. 

JUNE, 

^1 

S 
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Time  and  Height  of  High  and 
Low  Water. 
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-0.1 

21:34 
7.3 

s 

31 

0:13 
0.2 

6:13 
6.5 

12:28 
0.5 

18:42 
7.6 

W  31 

2:25 
0.0 

8:30 
6.5 

14:45 
0.5 

20:40 
7.3 

Thetid 
'  a  compariF 
from  Meai 
feet  below 
minus  (— ) 
TheUi 
(a.m.),all 

equator;  A 

le«  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  height.s  will  Indicate  whet 
1  Low  Water,  which  Is  the  datum  of  sound 
mean  sea  level.    To  find  the  depth  of  wate 
sign  is  before  the  height,  in  which  case  sut 
me  used  is  Ea.stern  Standard.  751h  meridia 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon:  }),  Istquar.:  Q,  full  moon;  (^,  3d 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  ii 
ingH  on  the  Coast  and  Geodetic  Charts  for 
r,  add  the  tabular  height  to  the  soundings 
>tract  it. 

n  W. :  0>>  Ih  midnight,  12>>  is  noon;  all  hours h 
n  diminished  by  12  give  the  times  afternoon 
quar.;  E,  moon  on  the  etiuator;  N,  S,  moon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
this  region,  and  which  is  3.6 
given  on  the  chart,  unless  a 

38S  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 

"""' 

~ 

NOVK 

MBER. 

IHeigb 
LowW 

irhand 

DECEMBER. 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Timeant 

It  of  Hi| 
ater. 

a 

Day  of— 

Time  and  Helcht  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

4.-00 
-0.5 

lOKX) 
7.8 

16:24 
-0.4 

22:22 
7.4 

• 

Tu 

1 

4:48 
0.0 

10:41 
7.6 

17:17 
-0.4 

28:14 
6.9 

• 

Th 

1 

4:42 
0.6 

10:40 
7.6 

1708 
-4).2 

2S:I2! 
6.5 

s 

2 

4:42 
-0.6 

10:38 
7.6 

17HJ6 
-0.5 

23:08 

7.4 

W 

2 

6r2D 
0.2 

11:13 

7.7 

17:49 
-0.3 

28:44 

6.8 

F 

2 

6:14 
0.6 

11-J16 
7.6 

17*1 
-0.2 

28:45 
6.6 

• 

M 

3 

6:18 
—0.4 

11:11 
7.7 

17:42 
-0.5 

28:40 
7.8 

A 

Th 

3 

6:46 
0.3 

11:46 
7.7 

18:20 
-0.2 

.    .    . 

S 

3 

6:46 
0.6 

11:52 
7.6 

18.-22 
—0.2 

.     .     . 

Tu 

4 

6:60 
-0.2 

11:46 
7.7 

18:15 
—0.4 

:  :  : 

F^    4 

0:21 
6.7 

6:17 
0.6 

12.-21 
7.6 

18:52 
—0.1 

s 

8 

4 

0:19 
6.7 

6:21 
0.6 

12dM) 
7.6 

19H» 
—0.2 

W 

5 

0:14 
7.1 

6.-22 
0.0 

12:20 

7.7 

18:60 
—0.2 

s  :  5 

0:48 
6.6 

6:48 
0.7 

12:88 
7.4 

1937 
0.0 

M     5 

0:67 

6.8 

6:60 
0.6 

18:11 
7.4 

19:89 
— «.l 

Th 

6 

G.9 

6:63 
0.3 

12:63 
7.5 

19:22 
0.0 

s    8     6 

1      1 

1:23 
6.6 

7aJ 
0  8 

13:87 
7.2 

aOK)7 
0.2 

Tu    6 

1:39 
6.9 

7:48 
0.6 

18:64 

7.8 

20:21 
O.Q 

A;F 

7 

1:20 
6.6 

7:25 
0.6 

13:80 
7.3 

19-J» 
0.2 

'\1     7 
1      1 

2:04 
6.6 

%:0b 
0.9 

14:20 
7.0 

20:60 
0.3 

W     7 

i 

2:24 
7.0 

8:82 
0.6 

14:40 
7.1 

21:07 
0.1 

Is 

8 

1:66 
6.4 

7:58 
0.9 

14,-09 
7.1 

30:38 
0.4 

Tu'    8 

1       1 

2:50 
6.6 

8:56 
LO 

15:08 
6.8 

21:39 
0.6 

Th    8 

8:16 
7.0 

9:28 
0.6 

16:82 
7.0 

21*8 
0.2 

;* 

9 

2:84 
6.2 

8:37 
1.1 

14:62 
6.9 

21:24 
0.7 

!w. 

8:42 
6.6 

9:62 
1.0 

16:02 
6.7 

22:32 
0.5 

3) 

F|    9 

1 

4K)8 
7.1 

10:26 
0.6 

16:29 

6.8 

22:52 
0.2 

s   M 

10 

3:20 
6.1 

9:25 
1.3 

15:42 
6.6 

22:15 
0.8 

3)  Th 

10 

4:38 
6.6 

10:63 
LO 

17:00 
6.7 

28:28 
0.6 

S  'lO 

1 

6:06 
7.3 

11:27 
0.4 

17:28 
6.8 

23:48 
0.2 

}) ;  Tu.  11 

,      i 

4:11 
6.0 

10:20 
1.4 

16:86 
6.5 

23:10 
0.9 

F 

11 

6:87 

6.8 

11:68 
0.7 

18:02 

6.8 

.    .     . 

E 

8    11. 

1 

6K» 
7.5 

12.80 
0.1 

18.-29 
6.9 

W'l2 

1 

5:10 
6.1 

11:^5 
1.3 

17:36 
6.5 

S 

12 

0:26 
0.3 

6:36 
7.2 

18«) 
0.3 

19:01 
7.0 

M   12 

1 

0:46 
0.1 

7.-01 
7.9 

18:28 
-0.3 

19:29 

7.1 

Th'l3 

0:08 
0.7 

6:12 
6.3 

12:30 
1.0 

18:37 
6.7 

E    §    13 

1 

1:21 
0.0 

7:82 

7.7 

13:57 
-0.3 

19:58 
7.3 

JTu  13 

1 

1:42 
-0.1 

7:66 

8.2 

14:27 
-0.6 

20:27 
7.8 

F 

14 

1:06 
0.4 

7:10 
6.8 

18:32 
0.5 

19:85 
7.0 

M   14 

2:15 
-0.4 

8:26 
8.3 

14:58 
—0.8 

20:53 
7.7 

W  14 

1      1 

2:88 
-0.8 

8:60 
8.6 

16:28 
-LO 

21  .-23 

7.6 

.  S    15 

2.-00 
0.0 

8:04 
7.4 

14:27 
-0.1 

20:30 
7.6 

Tu  15 

1 

8K)6 
-0.7 

9:15 
8.7 

15:43 
—1.2 

21:45 
8.0 

P  Th  15 

j      1 

8:82 
-0.6 

9:48 

8.8 

16:16 
-1.3 

22^27 

S    16 

2:60 
—0.4 

8:65 
8.0 

15:18 
—0.7 

21:21 
7.9 

O  W16 
P        1 

8:65 
-0.9 

10K)6 
9.0 

16:32 
— L6 

22:35 
8.1 

O    f'16 

1 

4.-26 
—0.6 

10:86 

8.9 

17K)6 
— L4 

23:10 
7.8 

E    Mil? 

1      1 

3:37 
—0.8 

9:44 
8.6 

16:06 
—1.2 

22:10 
8.2 

Th  17 

1 

4:45 
—1.0 

10:55 
9.2 

17:20 
— L7 

23:25 
8.1 

N   S    17 

6:17 
-0.6 

11:26 
8.8 

17:68 
-1.4 

.     .     . 

oITu  18 

4:22 
-1.1 

10:81 
9.0 

16:53 
-1.6 

22:57 

8.4 

F    18 

6:82 
—0.9 

11:43 
9.1 

18:10 
— L6 

{  8    18 

0:02 
7.8 

6:11 
-4).  6 

12:18 
8.6 

18:.t0 
—1.2 

P,W  19 

1 

5:08 
—1.3 

11:18 
9.2 

17:40 
-1.7 

23:45 
8.4 

N    S    19 

0:17 
8.0 

6:24 
-0.7 

12:88 

8.8 

19:02 
—1.4 

!m   19 

:     1 

0:56 
7.6 

7:06 
—0.2 

18:10 

8.2 

19:44 

—0.9 

Th 

20 

5:55 
—1.1 

12:06 
9.1 

18:28 
—1.6 

S    20 

1 

1:08 

7.7 

7:15 
-0.8 

18:26 
8.3 

19:67 
—0.9 

Tu  20 

1      1 

1:48 
7.4 

8:02 
0.1 

14K)6 
7.7 

20:41 

-4).  5 

F 

21 

0:33 

8.2 

6:41 
—0.9 

12:52 
8.9 

19:17 
—1.4 

M  '  21 

2:03 
7.3 

8:18 
0.2 

14:20 

7.7 

20:66 
—0.4 

W  21 

2:44 
7.1 

9:04 
0.4 

15H» 
7.2 

21:89 
—0.1 

S  ;  22 

1 

1:22 
7.8 

7:80 
—0.5 

13:42 
8.4 

20:10 
-0.9 

Tu  22 

1 

6.9 

917 
0.6 

15ri0 
7.2 

22:02 
0.0 

Th  22 

1      1 

3:42 
6.9 

10:14 
0.6 

16H)S 
6.7 

22:41 

as 

N    S 

23 

2:16 
7.4 

8:25 
0.1 

14:86 

7.8 

21:08 
—0.4 

C  W  23 

4:08 
6.6 

10:38 
0.8 

16:27 
6.7 

23:12 
0.3 

1 

F. 

F    23 

4:42 
6.7 

11:25 
0.7 

17:11 
6.8 

23:48 
0.5 

M 

24 

3:15 
6.9 

7:28 
0.6 

15:85 
7.8 

22:15 
0.1 

,Th  24 

5:18 
6.5 

11:56 
0.8 

17:48 
6.4 

.    .    . 

S    24 

1 

6:42 
6.6 

12:85 
0.6 

18:24 
6.1 

.     ,     . 

C !  Tu'  25 

4:22 
6.1 

10:42 
0.9 

16:43 
6.8 

23:30 
0.4 

F    25 

0:23 
0.3 

6:27 
6.6 

13:08 
0.5 

19K)0 
6.4 

8    25 

1 

0:45 
0.7 

6:42 
6.7 

13:88 
0.5 

19:30 
6:1 

,W  26 

5:40 
6.3 

12H)8 
1.0 

1SK)1 
6.5 

.    .    . 

E    S    26 

1 

1:26 
0.3 

7:26 
6.8 

0.2 

20K)5 

6.5 

:^i  28 

1 

1:88 
0.8 

7:32 
6.8 

14.-26 
0.3 

20:26 
6.1 

JTh27 

1 

0:61 
0.3 

7:00 
6.4 

13:80 
0.6 

19:22 
6.6 

8  '27 

'      1 

2:18 
0.3 

8:15 
7.0 

14:57 
0.0 

20:57 
6.6 

A 

Tu  27 

2:26 
0.8 

8:17 
6.9 

15:11 
0.2 

21:10 
6.1 

F 

28 

1:57 
0.1 

8:00 
6.8 

14:82 
0.2 

20:26 
6.8 

M   28 

1      1 

3K)3 
0.3 

8:56 
7.2 

15:40 
-0.1 

21:42 
6.6 

'W  28 

8K)3 
0.9 

8:56 
7.0 

15:60 
0.1 

21:42 
6.1 

S 

29 

2:60 
—0.1 

8:30 
7.1 

15:22 
—0.2 

21:21 
7.0 

Tu  29 

3:44 
0.4 

9:34 
7.3 

16:17 
-0.2 

22:17 
6.5 

Th  29 

3-.37 
0.9 

9:33 
7.2 

16:20 
0.1 

22:10 

6-2 

E 

S 

30 

3:36 
—0.2 

9:32 
7.4 

16:06 
-0.4 

22:05 
7.0 

AjW  30 

4:15 
0.5 

10:07 
7.5 

16:48 
-0.2 

22:45 
6.5 

F   30 

4:10 
0.8 

10:10 
7.4 

16:60 
-0.1 

22:42 
6.4 

i 

M 

31 

4:15 
—0.1 

9:17 
7.5 

16:44 
—0.4 

22:40 
7.0 

1 

8  1  s  '  31 

4:44 
0.7 

10:48      17:22       23:17 
7.6     —0.2          6.7 

>nd  hne  of  each  day; 

tenths,  are  reckoned 

nd  which  is  8.6  feet 

the  chart,  unle»  a 

are  in  the  forenoon 
nee.  16:47  is  8:47  p.m. 
lorth  or  soath  of  the  ■ 

1 

fr< 
be 
m 

(a 
eq 

Th 

^m  1 
low 
in  us 
Th 
.m.) 

uato 

etid 
parts 
lean 
mefl 
(-) 
etin 
.all 
ne\« 
r;  A 

e«  are  placed  in  the  order  of  ocoiiirence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  Houndin 
m  Bea  level.    To  find  the  depth  of  water, 
sign  is  before  the  height,  in  which  case  sub 
ac  used  is  Eastern  Standard,  76th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
r  moon;  }).  Ist  quar.:  Q.  full  moon;  C.  3d  <5 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  se« 
ther  it  is  high  or  low  water.    The  heights,  in  feet  and 
ps  on  the  Coast  and  Geodetic  Charts  for  this  region,  a 
add  the  tabular  height  to  the  soundings  given  on 
tract  it. 

W.:  Ok  is  midnight,  12*'  i.s  noon;  all  hours  lets  than  12 
n  diminished  by  12  give  the  times  after  noon;  for  insta 
luar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  i 
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JANUARY. 

;band 

FEBRUARY 

S 

— 

MA] 

Time  an 

EtCH. 

s 

iDayof— 

Time  and  Heirht  of  Hij 
Low  Water. 

n  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

d  Height  of  High  and 
LowWater. 

W. 

Mo. 

IjwT 

Mo. 

W. 

Mo. 

8 

1 

Od4 
8.9 

6:26 
0.6 

12:17 
4.1 

18:52 
0.0 

Tu 

1 

0:48 
8.9 

720 

0.8 

12:44 
3.5 

19:80 
0.6 

Tu 

1 

5:87 
0.5 

11.-06 
8.8 

17:40 
0.5 

28:43 
4.2 

S 

2 

1:06 

8.8 

7:28 
0.6 

18:10 
8.8 

19:41 
0.2 

a 

W 

2 

10)6 
8.9 

8:17 
0.9 

1326 
3.3 

20:17 
0.7 

W 

2 

6.-20 
0.7 

U:88 
3.7 

18:13 
0.7 

lE 

M 

3 

1:67 
8.8 

8:20 
0.7 

8.6 

20:80 
0.8 

Th 

3 

2:29 
8.9 

9:16 
0.9 

14:20 
3.2 

21:10 
0.7 

Th 

3 

026 

4.1 

7:18 
0.8 

1220 
8.5 

18*7 
0.9 

A 

Tu 

4 

2:46 
&9 

9:18 
0.8 

16KN) 
8.4 

21:18 
0.4 

F 

4 

822 
4.0 

10:12 
0.8 

15:31 
3.1 

22:06 
0.7 

1 

F 

4 

120 
4.0 

8:17 
0.9 

13:14 
3.3 

20H)2 
1.0 

W 

6 

3:88 
4.0 

10:10 
0.7 

15:50 
8.8 

22:04 
0.4 

S 

5 

4:16 
4.2 

11:04 
0.5 

16:86 
3.3 

22:59 
0.5 

8 

5 

222 
4.0 

928 
0.8 

1427 
3.2 

21:17 
0.9 

Th 

6 

4:12 
4.1 

10:56 
0.6 

16:87 
8.3 

22:48 
0.4 

8 

s 

6 

4.4 

11:60 
0.2 

17:30 
3.5 

28:47 
0.3 

8 

S 

6 

8:80 
4.0 

1022 
0.6 

16:57 
3.3 

2228 
0.7 

F 

7 

4:66 
4.8 

11:40 
0.4 

17:20 
3.4 

28:30 
0.8 

M 

7 

5:56 
4.6 

12:35 
-0.1 

1820 
3.8 

.    .    . 

M 

7 

4:85 
4.2 

11:18 
0.2 

17:06 
8.7 

2827 
0.3 

i8 

8 

6:40 
4.6 

1222 
0.2 

18:00 
8.5 

.    .    . 

Tu 

8 

0:84 
0.1 

6:42 
4.9 

18:19 
-0.4 

4.2 

Tu 

8 

5:80 
4.6 

12.-07 
-0.1 

ISM 
4.1 

.     .    . 

8 

i 

e 

0:12 

o.» 

6:20 
4.7 

18.-Q2 
0.0 

18:88 
8.7 

• 

W 

9 

120 
-0.1 

7:26 
5.1 

14:02 
-0.6 

19:48 
4.6 

W 

9 

0:18 
0.0 

622 
4.9 

12:62 
-0.5 

18:48 
4.5 

IsJM 

10 

0-.60 
0.2 

7:01 
4.9 

18:42 
-0.2 

19:17 
8.9 

Th 

10 

2M 
-0.8 

8:06 
5.2 

14:43 
-0.8 

20:33 
4.7 

Th 

10 

1:07 
-0.4 

7:07 
6.1 

18:84 
-0.8 

19:88 
4.9 

|#!tu 

11 

1:81 
0.1 

7:42 
5.0 

14:22 
-0.4 

20:00 
4.1 

F 

11 

2:60 
-0.4 

8:58 
5.2 

1525 
-0.8 

21:18 
4.9 

• 

F 

11 

-0.6 

7:58 
5.3 

14:18 
-0.9 

20:15 
5.2 

W 

12 

2:18 
0.0 

8:28 
5.1 

15.-04 
-0.5 

20:45 
4.3 

P 

8 

12 

8:87 
-0.4 

9:86 
6.1 

16:08 
-0.7 

22.-08 
4.9 

E 

P 

S 

12 

2«7 
-0.8 

8:86 
6.8 

16K)0 
— LO 

21K)2 
5.8 

Th 

18 

2:56 
0.0 

9:06 
5.1 

15:47 
-0.6 

21:31 
4.4. 

E 

S 

13 

424 
-0.8 

1021 
4.9 

16:52 
-0.6 

22:58 
4.9 

8 

13 

828 

-0.8 

9:20 
5.2 

16:48 
-0.8 

21:45 
5.8 

F 

14 

8:44 
0.0 

9:50 
5.0 

16:81 
-0.5 

2220 
4.5 

M 

14 

5:17 
-0.2 

11:08 
4.6 

17:41 
-0.8 

23:45 
4.7 

M 

14 

4:10 

-0.7 

lOKM 
4.9 

1627 
-0.6 

22:82 
5.2 

S 

15 

4:86 
0.1 

ioa» 

4.8 

1717 
-0.4 

28:13 
4.5 

Tu 

15 

6:15 
0.0 

11:59 
4.8 

18:85 
0.0 

.    .    . 

Tu 

15 

5:02 
-0.4 

10*1 
4.6 

17:17 
-0.8 

2324 
4.9 

E 

8 

16 

5:32 
0.2 

1127 
4.6 

18:07 
-0.2 

.    .    . 

3) 

W 

16 

0:44 
4.6 

728 
0.8 

13:02 
8.9 

19:40 
0.2 

W 

16 

5:58 
-0.2 

11:45 
4.2 

18:12 
0.1 

.    .    . 

P 

M 

17 

0:10 
4.6 

6-.8S 
0.8 

1228 
4.3 

19K» 
-0.1 

Th 

17 

•     1:53 
4.4 

8:88 
0.4 

1422 
8.6 

20:48 
0.3 

D 

Th 

17 

022 
4.6 

7K)4 
0.1 

12*1 
8.7 

19:18 
0.4 

]) 

Tu 

18 

1:11 
4.5 

7:48 
0.4 

1825 
4.0 

20M 
0.0 

F 

18 

8M 
4.4 

9:46 
0.8 

15:47 
3.5 

21:58 
0.2 

N 

F 

18 

128 
4.8 

8:16 
0.3 

14:18 
3.5 

20:33 
0.5 

W 

19 

2:18 
4.5 

8:54 

as 

14:87 
3.8 

21:07 
0.0 

N 

S 

19 

4:12 
4.4 

10:56 
0.1 

17:02 
3.6 

28K)4 
0.1 

8 

19 

2:44 
4.2 

928 
0.8 

16:45 
3.5 

21:48 
0.4 

Th 

20 

8:24 
4.6 

mm 

0.2 

15:62 
8.7 

22:12 
0.0 

8 

20 

6:18 
4.6 

11:52 
-0.1 

18:08 
8.9 

.    .    . 

» 

20 

8:56 
4.2 

10:88 
0.2 

16*7 
3.7 

22:55 
0.2 

F 

21 

4:25 
4.7 

11H)5 
0.0 

17:02 
3.8 

28:12 
-0.1 

M 

21 

OKX) 
-0.1 

6:08 

4.8 

12:48 
-0.3 

18:65 
4.1 

M 

21 

5H)0 

4.4 

11:85 
0.0 

17:58 
8.9 

28*1 
0.0 

S 

22 

5:24 
4.9  . 

12.-08 
-0.2 

18.-06 
4.0 

.    .    . 

Tu 

22 

0:5» 
-0.3 

6:58 
5.0 

18:20 
-0.5 

19:88 
4.3 

Tu 

22 

5'.57 
4.5 

12:24 
-0.2 

18U» 
4.2 

.    .    . 

N 

» 

23 

0H)7 
-0.8 

6:19 
5.2 

12-.65 
-0.4 

lOKX) 
4.1 

O 

W 

23 

1:40 
-0.4 

7:45 
5.0 

14:12 
—0.6 

20:18 
4.4 

W 

23 

0:41 
—0.2 

6:45 
4.7 

13KW 
-0.4 

19:17 
4.4 

M 

24 

IKK) 
—0,4 

7K» 
5.2 

13:44 
-0.6 

19:50 
4.2 

Th 

24 

.224 

-0.4 

8:27 
5.0 

14:61 
-0.6 

20:55 
4.5 

Th 

24 

126 
-0.3 

7.27 
4.7 

13:46 
-0.5 

19:58 
4.5 

0 

Tu 

25 

1:50 
—0.4 

7:57 
5.2 

14:80 
-0.7 

20:37 
4.3 

F 

26 

3:05 
-0.3 

9:05 
4.8 

15:28 
-0.5 

21:80 
4.5 

O 

F 

25 

2K>7 
-0.4 

8.-05 
4.7 

1422 
-0.5 

2025 
4,6 

W 

26 

2:88 
-0.4 

8:48 
5.2 

15:14 
—0.7 

2120 
4.3 

E 

8 

26 

3:44 
—0.2 

9:42 
4.6 

16KB 
-0.8 

22:08 
4.5 

E 

8 

26 

2:48 
-0.8 

8:40 
4.5 

14*6 
—0.4 

20:65 
4.7 

Th, 

27 

8:25 
-0.8 

927 
6.0 

15:58 
-0.6 

22:02 
4.3 

S 

27 

4:22 
0.0 

10:12 
4.3 

16:37 
—0.1 

22:33 
4.4 

S 

27 

8:17 
—0.2 

9:12 
4.4 

1526 
-0.2 

21.28 
4.6 

,  F 

28 

4ao 

-0.1 

10:10 
4.7 

16:40 
-0.4 

22:44 
4.2 

AM 

28 

5:00 
0.3 

10:40 
4.1 

17K)9 
0.2 

23:05 
4.8 

A 

M 

28 

3:50 
-0.1 

9:84 
4.2 

15:58 
0.1 

21:51 
4.6 

6 

29 

4:65 
0.2 

10:60 
4.4 

17:21 
-0.2 

23:23 
4.1 

Tu 

29 

4.-24 
0.1 

9:57 
4.0 

16:15 
0.3 

22:18 
4.6 

E 

H 

30 

6:41 
0.4 

1128 
4.1 

18:06 
0.1 

i 

W 

30 

4:57 
0.3 

10:28 
8.9 

16:42 
0.5 

22:56 
4.5 

A 

M 

31 

0:05 
4.0 

628 
0.6 

12:06 
8.8 

18:46 
0.4 

Th  31 

5:37 
0.4 

10:58 
3.8 

17:15 
0.6 

23:38 
4.3 

Thetld 
acomparis 
from  Mean 
is  2.2  feet  b 
a  minus  (- 

The  til 

noon  (a.m 

is  3:47  p.  m 

•.  new 

equator;  A 

^ 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundi 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ne  used  is  Eastern  Standard,  75th  meridia] 
.),  all  greater  are  in  the  afternoon  (p.  m.)  i 

moon;  D,  Ist  quar.;  O.  full  moon;  (C,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  i 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ubtract  it. 

a  W.;  0^  is  midnight,  12>>  is  noon:  all  houi 
md  when  diminished  by  12  give  the  times 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

rs  less  than  12  are  in  the  fore- 
after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 
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APRIL. 

^ 

MAY. 

_.__ 

JUNE.                                1 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

Z: 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:25 
0.6 

1^:44 
8.6 

18:00    .    .    . 
0.9    ..    . 

s 

1 

6:51 
0.4 

12:21 
8.8 

18:39 
0.9 

.    .    . 



w 

1 

1«1       8:21 
4.2        0.1 

14:24 
4.2 

20:56! 
0.5 

s 

S 

2 

0:30 
4.2 

7:26 
0.7 

12:40      19:04 
3.5         1.0 

CM 

2 

0-.54 
4.2 

7:66 
0.4 

18:34 
3.7 

20:05 
0.9 

£ 

Th 

2 

2:89       9:21 
4,1        0.0 

15:30 
4.6 

22:03 
0.3 

s 

3 

1:81 
4.0 

8:37 
0.7 

13:54      20-36 
3.4         LO 

Tu 

3 

2:06 
4.1 

9:00 
0.3 

14:53 
3.8 

21:27 
0.6 

F 

3 

8:46     10:20 
4.1     -0.2 

16-80 
4.8 

23H)5 
0.0 

M 

4 

2:45 
4.0 

9:48 
0.5 

15:23      21:59 
S.5         0.7 

W 

4 

3:16 
4.1 

lOKK) 
0.1 

16:04 
4.2 

22:34 
0.3 

S 

4 

4:51      11:16 
4.2     —0.4 

1728 
6.1 

•    •    •, 

Tu 

5 

3:68 
4.1 

10:40 
0.2 

16:40      23:01 
3.9         0.8 

1 
jTh 

5 

4:24 
4.3 

10:56 
-0.2 

17:02 
4.6 

23:31 
-0.1 

P 

s 

5 

0K)1       6:51 
-0.8        4.8 

12:10 
—0.6 

18.-21 
5.3, 

W 

6 

5:00 
4.4 

11:38 
—0.2 

17:33      23:58 
4.4      —0.1 

EJF 

6 

5:25 
4.5 

11:48 
-0.5 

17:56 
5.0 

M 

6 

0:56       6:50 
-0.6        4.4 

13:02 
-0.6 

19:14 
5.5 

Th 

7 

6-65 
4,7 

12:20 
-0.5 

18:24         .    . 
4.8    ..    . 

S 

7 

0:24 
-0.5 

6:19 

4.7 

12:88 
—0.7 

18:45 
5.4 

•  Tu 

7 

1:49       7:44 
-0.8     .   4,5 

13:54 
-0.6 

20:04 

5.6 

F 

8 

0:46 
-0.6 

6:46 
5.0 

13:06      19:10 
—0.8         5.2 

P 

» 

8 

1:14 
—0.8 

7:10 

4.8 

13:25 

—0.8 

19:33 
5.6 

N 

W 

8 

2:S9       8:39 
—0.9        4.6 

14:46 
-0.5 

20:K 
5.5 

E 

• 

S 

9 

1:34 
-0.8 

7:32 
5.1 

13:51       19:56" 
—0.9         5.5 

• 

M 

9 

2:04 
— LO 

8:00 
4.8 

14:12 
—0.8 

20:20 
5.7 

Th 

9 

3:80       9:38 
-0.9        4.4 

15:39 
-0.4 

21:45 
5.3 

P 

s 

10 

2:20 
-0.9 

8:18 
5.1 

14:35      20:40 
-0.9         5.6 

Tu 

10 

2:58 

-LO 

8:60 
4.7 

15fll 
-0.7 

21:09 
5.6 

F 

10 

4.-21      10:28 
-0.8        4.3 

16:82 
-0.2 

22:38 
5.1 

M 

11 

3.09 
-LO 

9:08 
6.0 

15:20      21:33 
-0.8         5.5 

W 

11 

8:44 
-0.9 

9:41 
4.5 

15:50 
-0.4 

21:59 
5.3 

S 

11 

6:16      11:24 
-0.6        4.1 

1730 
0.1 

28:80; 

4.7 

Tu 

12 

3;66 
—0.8 

9:60 
4.7 

16:06      22:14 
—0.6         6.3 

N 

Th 

12 

'  4:86 
—0.7 

10:85 
4.8 

16:44 
—0.1 

22:50 
5.0 

s 

12 

6.-08     12:21 
—0.4        4.0 

18:80 
0.3 

!  '.  !  1 

W 

13 

4-49 
—0.6 

10:40 
4.4 

16:57      28H)5 
—0.2         5.0 

F 

13 

5:30 
-0.5 

11:34 
4.0 

17:43 
0.2 

23:46 
4.7 

M 

13 

026       7K)8 
4.4     -0.2 

1320 
8.9 

19:31  1 

0..5| 

Th 

14 

5:45 
-0.8 

11:39 
4.0 

17:66    .    .    . 
0.2    ..     . 

S 

14 

6:30 
-0.2 

12:40 
8.8 

18:51 
0.4 

D 

Tu 

14 

1:25       7:68 
4.1        0.0 

14:17 
8.9 

20:84 
0.5 

N 

F 

15 

0.-02 
4.6 

6:47 
0.0 

12:49      19:04 
8.7         0.5 

1> 

8 

15 

0:60 
4.8 

7:32 
0.0 

13:61 
3.7 

20.'00 
0.5 

£ 

W 

15 

227       8*1 
8.9        0.1 

16:11 
8.9 

21M 

0.6 

D 

S 

16 

1:10 
4.3 

7:55 
0.2 

14:10      20:20 
8.5         0.6 

M 

16 

1:58 
4.1 

8:85 
0.1 

16-00 
3.7 

21:09 
0.6 

Th 

16 

825       9:42 
8.7        0.2 

16H)0 
4.0 

22:30 
0.6 

8 

17 

2.-24 
4.1 

9:07 
0.3 

16:81      21:86 
3.5         0.5 

Tu 

17 

8:06 
4.0 

9:86 
0.1 

16K)0 
3.8 

22:11 
0.5 

F 

17 

4:21     10:90 
8.6        0.2 

16:46 
4.1 

2S21 
0.5 

M 

18 

8:36 
4.1 

10:11 
0.2 

16:89      22:39 
3.7         0.4 

W 

18 

4:09 
8.9 

10:29 
0.1 

16:50 
4.0 

23:07 
0.4 

A 

S 

18 

5:1S     11:16 
8.6        0.3 

17.28 
4.8 

:  ; : 

Tu 

19 

4-40 
4.1 

11K)6 
0.0 

17:30      23-.84 
4.0         0.2 

E 

Th 

19 

6.-06 
8.9 

11:17 
0.0 

17«8 
4.2 

28:55 
0.3 

s 

19 

OKW       6K)0 
0.4        3.4 

11:68 
0.3 

18:06' 
4.4 

W 

20 

6:86  • 
4.8 

11:56 
—0.1 

18a'     .    .     . 
4.2    ..    . 

F 

20 

6:65 
8.9 

12:00 
0.0 

18:11 
0.1 

.    .    . 

M 

20 

0:49       6:37 
0.8        8.4 

12:36 
0.8 

18:40 
4.5 

Th 

21 

0:23 
0.0 

6:24 
4.3 

12:36      18:49 
-0.8         4.4 

A 

S 

21 

0:40 
0.2 

6:87 
8.9 

12:89 
0.0 

18:46 
4.5 

Tu 

21 

124       7:10 
0.2        3.6 

18:10 
0.3 

19:16 
4.6 

E 

F 

22 

1K)6 
-0.1 

7K)6 
4.3 

18:15      19:22 
-0.8         4.6 

s 

22 

1:19 
0.1 

7:16 
8.8 

18:14 
0.0 

19:20 
4.6 

o 

W 

22 

2«0       7:89 
ai   .    8.6 

18:46 
0.4 

19:51 
4.7 

S 

23 

1:44 

-0.2 

7:41 
4.8 

18:60      19:51 
—0.2         4.7 

M 

23 

1:64 
0.0 

7:46 
8.7 

13:60 
0.1 

19:50 

4.7 

« 

Th 

23 

2:86       8K)9 
—0.1        8.7 

14:19 
0.4 

2028 

4.8 

9 

s 

24 

2:20 
—0.2 

8:18 
4.1 

14:20      20:23 
-0.1         4.7 

o 

Tu 

24 

2:29 
0.0 

8:10 
8.7 

14:17 
0.8 

20.-20 
4.7 

F 

24 

8:16       8:46 
-0.2        8.9 

14:80 

a4 

21:06 

4.9 

M 

25 

2:62 
-0.1 

8:40 
4.0 

14:60      20:60 
0.1         4.7 

W 

25 

8:01 
0.0 

8:84 
8.7 

14:41 
0.4 

20:51 
4.8 

S 

25 

8:68       928 
-0.2        4.0 

16:86 
0.8 

21:45 

4.8 

Tu 

26 

3:26 
0.0 

9H)1 
8.9 

16:13      21:11 
0.8         4.7. 

Th 

26 

8:86 
0.0 

9:01 
8.8 

15:10 
0.6 

21:25 

4.8 

s 

26 

454     10:10 
-0.2        4.2 

1621 
0.8 

2228 

4.8 

W 

27 

3:58 
0.0 

9.24 
8.9 

16:86      21:48 
0.4         4.7 

s 

F 

27 

4:18 
0.0 

9:89 
8.9 

15:44 
0.5 

22:02 
4.7 

M 

27 

6:16     IIKX) 
—0.2        4.8 

17:14 
0.3 

23:15 
4.7 

Th 

28 

4:31 
0.1 

9:64 
8.9 

16K»      22:26 
0.6         4.6 

S 

28 

4:54 
0.0 

10:21 
4.0 

16:28 
0.5 

22:46 
4.6 

Tu 

28 

6:01     11:64 
-0.2        4.4 

18:U 
0.4 

S 

F 

29 

6:10 
0.2 

10:84 
3.9 

16:40      23.-06 
0.6         4.5 

S   29 

1 

5:38 
0.1 

11:11 
4.0 

17:21 
0.6 

23:38 
4.5 

<L 

W 

29 

0H)6       6:51 
4.6     -0.1 

12:51 
4.4 

19:15 
0.4 

8 

30 

6:57 
0.8 

11:28 
8.8 

17:81      23:56 
0.7         4.8 

:M  30 

6:29 
0.1 

12:10 
4.0 

18:26 
0.7 

•    •    • 

£ 

Th 

30 

IKX)       7:45 

4.8      ao 

18:68 
4.5 

2025 

a4 

(LTxjL 

1 

31 

0:29 
4.3 

7:22 
0.1 

18:16 
4.1 

19:40 
0.7 

The  tid 
a  comparls 
from  Mean 
la  2.2  feet  b 
minus  (-) 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  sound 
elow  mean  sea  level.    To  find  the  depth  of  v 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  c 
:her  it  is  high  or  low  water.    The  heights,  iu 
Ings  on  the  Coast  and  Geodetic  Survey  Ch£ 
^ater,  add  the  tabular  height  to  the  sound  in 
tract  it. 

►n  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
gs  given  on  the  chart,  onleas  a 

The  tin 
(a.m.),all 

le  used  is  Eastern  Standard.  76th  meridian 
greater  are  in  the  afternoon  (p.m.)  and  whe 

W.;  0»>ls  midnight,  12h  is  noon;  all  hours  h 
n  diminished  by  12  give  the  times  after  noon 

3SS  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.m. 

•,  new 
equator;  A 

moon:  ^ 
,  P,  moon 

.  1st  quar.;  Q.  f""  moon;  C.  8d  q 
in  apogee  or  perigee. 

uar.;  £,  moon  on 

the  equator;  N,  S,  moon  f 

arthest  north  or 

south  of  the 
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j 

JULY. 

AUGUST. 

SEPTEMBER 

3 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

IS 

Day of— 

Time  and  Height  of  High  and 
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W.;  O*"  is  midnight.  12'»  is  noon:  all  hours  1< 
n  diminished  by  12  give  the  timesafter  noon 
quar.;  £,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
gs  given  on  the  chart,  unless  h 

»S8  than  12  arc  in  the  forenoon 
;  for  instance.  15:47  is  8:47  p.  ni. 
farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

._ 

SEPTEMBER 

-| 

o 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of- 

Time  and  Height  of  High  and 
Low  Water. 

d  Day  of— 
5S    W.Mo. 

Time  and  Heightof  High  and 
Low  Water. 

's 

W.  'Mo, 

W. 

Mo. 

F      1 

8:00 

8:26      15:21 

21:00 

"'m 

1 

4:61 

10:18 

16:57 

22:45 

Th 

1 

6:81 

11:57 

18:48 

::■} 

1 

0.6 

4.8        0.4 

5.2 

0.5 

4.3 

0.5 

5.5 

0.2 

4.4 

0.1 

g 

2 

4:04 

9:34      16:19 

22:01 

N  Tu 

2 

6:55 

11:16 

17:69 

23:46 

F 

2 

0:29 

726 

12:47 

19:38 

0.6 

4.7         0.4 

5.6 

0.4 

4.3 

0.3 

5.6 

6.5 

0.0 

4.6 

0.0 

p 

s 

3 

5:09 

10:88      17:16 

23:05 

W 

3 

6:54 

12:11 

18:59 

• 

s 

3 

1:16 

8:12 

13:34 

20:28 

0.4 

4.6         0.3 

5.7 

1  " 

1 

0.2 

4.4 

0.2 

5.5 

—0.1 

4.7 

-0.1 

1 

M 

4 

6:11 

11:32      18:16 

Th 

4 

0:42 

7:48 

13:01 

19:54 

g 

4 

2:00 

8:59 

14:16 

21:14 

0.3 

4.6        0.3 

5.7 

0.0 

4.5 

0.1 

5.4 

—0.2 

4.9 

-0.1 

Tu 

R 

0:01 

7:10      12:26 

19:14 

•    F 

5 

1:31 

8:87 

18:49 

20:45 

E 

M 

5 

2:39 

9:41 

14:M 

22:00  ; 

i 

5.8 

0.1         4.5 

0.2 

6.7 

—0.1 

4.6 

0.0 

5.3 

—0.1 

5.0 

0.0  j 

n'w'   6 

0:65 

8:06     13:16 

20:08 

.  S 

6 

2:19 

9:23 

14:34 

21:34 

Tu 

6 

3:16 

10:21 

15:81 

22:43 

•l      1 

5.9 

—0. 1         4. 5 

0.1 

1 

5.7 

-0.2 

4.6 

-0.1 

5.2 

0.0 

6.0 

0.1 

:tw  7 

1:46 

8:56      14:04 

21:00 

;  ^ 

7 

3:01 

10:08 

16:19 

22.21 

w 

7 

3:61 

11:00 

16:09 

23:25 

6.0 

—0.2         4.5 

0.0 

1 

•     5.6 

-0.2 

4.7 

0.0 

6.0 

0.2 

5.1 

0.8 

F  1   8 

2M 

9:46     14:61 

21:51 

M 

8 

3:43 

10:60 

16:00 

23:07 

♦  Th 

8 

4:27 

11:88 

16:43 

.    .    . 

5.9 

—0.2         4.5 

0.0 

6.4 

-0.1 

4.8 

0.1 

4.9 

0.3 

5.1 

.     .    . 

S  1   9 

3:19 

10:31      15:40 

22:41 

E  Tu    9 

4:20 

11:31 

16:41 

23:51 

A 

F 

9 

0:06 

5:03 

12:15 

17:23 

5.8 

-0.2         4.6 

0.1 

1      1 

5.3 

0.0 

4.9 

0.3 

0.6 

4.7 

0.5 

5.1 

S^  ,10 

4:03 

11:16      16:26 

23:30 

W  10 

4:69 

12:13 

17:20 

s 

10 

0:50 

5:45 

12:54 

18:09 

1 

5.6 

—0.2         4.6 

0.2 

1      1 

5.1 

0.1 

4.9 

.     .     . 

0.6 

4.6 

0.6 

5.1 

M'll 

4:46 

12:01      17:14 

Th  11 

0:36 

6:40 

12:64 

18:05 

D 

s 

11 

1:36 

6:85 

13:39 

19:01 

5.5 

—0. 1         4. 6 

0.4 

4.9 

0.2 

5.0 

0.7 

4.4 

0.7 

5.1 

Tu  12 

0:18 

6:31      12:46 

18:01 

A  ,  F    12 

1:28 

6:26 

13:35 

18:55 

M 

12 

2:27 

7:32 

14:29 

20K)3 

1 

0.3 

5.2         0.0 

4.7 

3)1  ■    , 

0.6 

4.7 

0.4 

5.0 

0.8 

4.2 

0.8 

6.1 

E  W  13 

1:09 

6:20      18:31 

18:51 

!   ^  i  1^^ 

2:11 

7:20 

14:23 

19:51 

8  ,  Tu  13 

8:22 

8:38 

15:26 

21:06 

1      1 

0.4 

5.0         0.1 

4.8 

0.6 

4.5 

0.5 

5.0 

1 

0.8 

4.2 

0.8 

6.2 

D  Th  14 

1     1 

1:59 

7:11      14:20 

19:46 

;  §  14 

3K)5 

8:19 

15:11 

20:49 

\V  j  14 

4:21 

9:45 

16:26 

22K)8 

0.5 

4.8         0.2 

4.9 

1 

0.8 

4.3 

0.6 

5.1 

0.7 

4.3 

0.7 

6.8 

A,  F  ,  15 

2:60 

8:09      15:06 

20:43 

|M   15 

4:01 

9:22 

16:06 

21:49 

Th  15 

6:18 

10:41 

17:26 

23:09 

U.6 

4.6         0.4 

5.0 

0.7 

4.2 

0.6 

5.2 

1 

0.5 

4.6 

0.6 

6.5 

'       R    1A 

3:44 

9:09      Vy:57 

21:39 

S   Tu  1ft 

4:59 

10:21 

17:03 

22:46 

F    16 

6:11 

11:35 

18:28 

] 

0.6 

4.5         0.4 

5.1 

0.7 

4.3 

0.6 

5.4 

0.3 

4.7 

0.4 

S    17 

4:40 

10:08      16:49 

22:31 

W 

17 

5:55 

11:14 

17:69 

23:41 

s 

17 

0:01 

7:03 

12:21 

19:15 

0.6 

4.4         0.4 

5.3 

0.5 

4.8 

0.6 

5.5 

5.6 

0.1 

6.0 

0.1 

t 

m'i8 

5:36 

10:56      17:40 

23:24 

Th 

18 

6:49 

12:08 

18:62 

c  s 

18 

0:49 

7:51 

13:07 

20:06 

1 

1 

0.5 

4.4         0.5 

5.4 

0.3 

4.5 

0.4 

6.8 

0.0 

5.2 

0.0 

'      Tu  19 

6:30 

11:45      18«1 

F 

19 

0:29 

7:39 

12:48 

19:41 

EM 

19 

1:34 

8:36 

13:50 

20:66 

1 

0.4 

4.4         0.5 

5.7 

0.1 

4.6 

0.3 

6.8 

—0.1 

5.5 

—0.2 

s   W  20 

0:11 

7:20      12:31 

19:21 

o 

8 

20 

1:14 

8:24 

13:31 

20:30 

iTu  20 

2:19 

9:20 

14:34 

21:44 

1      I 

5.6 

0.3         4.4 

0.5 

5.8 

0.0 

4.8 

0.2 

5.7 

—0.2 

5.7 

—0.2 

1     jTh  21 

0:55 

8:09      13:12 

20:09 

1» 

21 

1:58 

9:08 

14:14 

21:17 

P  W 

21 

8:00 

10:08 

15:18 

22:31 

1            1 

5.7 

0.2         4.4 

0.5 

5.9 

-0.1 

5.0 

0.1 

5.6 

0.0 

5.8 

—0.2 

O    f'22 
1 

1:38 

8:54      13:54 

20:64 

M 

22 

2:40 

9:51 

14:56 

22:04 

Th 

22 

8:45 

10:46 

16:01 

23:20 

5.8 

0.1         4.5 

0.5 

5.8 

0.0 

6.1 

0.1 

1 

6.8 

0.0 

5.8 

0.0 

,  S    23 

2:19 

9:38      14:37 

21:39 

E  Tu 

23 

3:28 

10:32 

16:39 

22:50 

If 

23 

4:30 

11:81 

16:48 

5.8 

0.1         4.6 

0.5 

T" 

6.7 

0.0 

5.3 

0.1 

6.1 

0.2 

6.7 

.     .    . 

s 

24 

2:59 

10:20      15:16 

22:21 

V   Wi24 

4:05 

11:15 

16r21 

23:38 

s 

24 

0:14 

5:20 

12:21 

17:40 

1 

5.8 

0.1        4.7 

0.4 

1      1 

5.6 

0.1 

6.4 

0.1 

0.1 

4.7 

0.3 

6.6 

M 

25 

8:39 

11:00     16K)0 

23:06 

Th  25 

4:49 

11:58 

17:09 

c  s 

25 

1:10 

6:15 

13:16 

18:43 

5.8 

0.1        4.8 

0.4 

5.3 

0.2 

6.4 

0.2 

4.4 

0.6 

6.1 

!tu 

oa 

4:21 

11:43      16:43 

23:55 

F 

26 

0:29 

6:89 

12:43 

18:01 

n'  M 

26 

2:09 

7:21 

14:15 

19:54 

1 

5.6 

0.2         5.0 

0.4 

0.3 

5.0 

0.8 

6.4 

0.4 

4.2 

0.5 

5.2 

E 1  W !  27 

5:09 

12:26     17:31 

(C 

S 

27 

1:24 

6:86 

13:36 

19:01 

,Tu 

27 

8:10 

8:86 

15:19 

21:05 

5.4 

0.2         5.1 

0.4 

4.6 

0.4 

5.3 

0.4 

4.2 

0.5 

5.1 

1  Th  9A 

0:45 

6:58      13:10 

18:25 

s 

28 

2.24 

7:40 

14:81 

20:11 

W 

28 

4:10 

9:46 

16:24 

22:14 

1 

0.5 

5.1        0.3 

6.1 

0.5 

4.3 

0.6 

5.2 

1 

0.4 

4.2 

0.4 

5.2 

(C    F 

29 

1:40 

6:56     13:59 

19:26 

N 

M 

29 

3:29 

8:58 

15:86 

21:21 

'Th 

29 

6:10 

10:48 

17.-26 

23:19 

0.5 

4.8        0.4 

5.2 

0.6 

4.2 

0.6 

5.3 

0.2 

4.4 

0.3 

5.2 

P    S 

30 

2:40 

8KH)      14:54 

20:34 

Tu 

30 

4:84 

10:01 

16:40 

22:30 

F 

30 

6:06 

11:41 

18:25 

1 

0.6 

4.6         0.4 

5.3 

1 

0.5 

4.2 

0.6 

5.4 

0.1 

4.7 

0.1 

.    .    . 

-    s 

31 

8:46 
0.6 

9:11      16:54 
4.4         0.5 

21:40 
5.4 

W  31 

1 

5:36 
0.3 

11:01 
4.3 

17:44 
0.8 

23:84 
5.4 

[ 

ThetW 

lea  are  placed  in  the  order  of  occurrence,  wl 

th  their  times  on 

the  first  line  and  heights  c 

m  the  second  line  of  each  day;  1 1 

acomparb) 
from  Meai 

on  of  consecutive  heights  Avill  indicate  whet 

ther  it  is  1 

lighor 

ow  water.    The  heiirht«.  in 

feet  and  tenths. 

are  reclconed 

1  Low  Water,  which  is  the  datum  of  sou 

ndings  on  the  Coa.st  and  Geodetic  Siirve 

y  Charts  for  ihi« 

1  region,  and 
on  the  chart. 

which  ia  2. 

6  feet  below  mean  sea  level.    To  find  the  de 

pth  of  wn 

ter,  add  the  tubular  height  to  the 

sounding 

s  given 

unless  a  m. 

Inus  (— )  sign  is  before  the  height,  In  which 

case  subtract  it. 

The  ti 

me  used  is  Eastern  Standard,  75th  meridian 

W.;  Ok  is  midnight,  12»»  ia  noon;  all  hours  le 

!8s  than  IS 

I  are  in  the  forenoon  1 1 

(a,m.),all 

greater  are  in  the  afternoon  (p.  m. ),  and  whc 

m  diminished  by  12  give 

the  times  after  noon 

;  for  instance,  15:47  is  3:47 

p.m. 

#.  nem 

r  moon;  ^,  1st  quar.;  O. 

full  moon:  (T.  8d  < 

)uar.;  E, 

moon  on  the  equator;  N,  S.  moon 

farthest  north  oi 

south  of  the  1 1 

equator;  A 

,  P,  moon 

L  in  apogee  or  perigee. 
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OCTC 

)BER. 

dHclgfc 
Low  AW 

NOVEMBER. 

DECEMBER. 

s 

Dayof- 

Time  an 

Lt  of  High  and 
ater. 

S 

Day  of— 

Time  and  Height  of  High  and 
Lowmter. 

:^ 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

W.  Mo. 

W.  Mo. 

S 

1 

0:10 
5.8 

6:57 
0.0 

12:29      19:19 
4.9         0.0 

• 

Tu 

1 

IM 
4.9 

7:68 
0.1 

18.-26 
6.4 

20:80 
0.1 

• 

Th    1 

1:14 
4.5 

0.4 

18:86      20:48 
6.6         0.3 

S 

2 

0:55 
5.4 

7:45 
-0.1 

13:18      20K» 
6.1         0.0 

W 

2 

1:43 
4.8 

8:89 
0.2 

5.4 

21:11 
0.2 

F     2 

1:60 
4.4 

8:49 
0.6 

14a0      21.82 
6.6         0.4 

£ 

• 

M 

3 

1:86 
5.2 

8:29 
0.0 

18:51      20:52 
6.2         0.0 

A 

Th 

3 

2:19 
4.6 

9:19 
0.6 

14:85 
5.4 

21  :M 
0.4 

S      3 

238 
4.8 

9:30 
0.8 

14:46      22:14 
6.5         0.5 

Tu 

4 

2:14 
5.1 

9:11 
0.1 

14.-29      21:36 
6.2         0.1 

F 

4 

2:51 
4.6 

9:66 
0.7 

15:09 
5.4 

22:35 
0.5 

s 

S     4 

8:08 
4.8 

10.-06 
1.0 

15.-aO       2:2:55 
6.6          0.5 

W 

6 

2:48 
4.9 

9-.50 
0.8 

16:02      22:19 
6.8       o.a 

S 

5 

8:26 
4.4 

10:81 
0.9 

15.4] 
6.5 

23:16 
0.6 

M     5 

8:40 
4.8 

10:46 
LO 

16rf)7       2SA5 
6.6          0.6 

Th 

6 

8:20 
4.8 

10:26 
0.5 

15:36      22:59 
5.3         0.5 

S 

s 

6 

4H)I 

4.4 

11H)7 
1.0 

16:19 
5.5 

28:56 
0.7 

Tu    6 

V^ 

11:23 
1.0 

16:40    .    . 
6.5    ..    . 

A 

F 

7 

8:58 
4.7 

11:05 
0.7 

16K)9      28:r)9 
5.8         0.6- 

M 

7 

4:41 
4.8 

11:41 
1.0 

17K» 
6.6 

.    .    . 

W,    7 

1 

0:16 
0.6 

6KB 
4.4 

rtOb      17:26 
0.9         6.5 

S 

8 

4:30 
4.6 

11:38 
0.8 

16:48    .... 
5.4    ..    . 

Tu 

8 

0:39 
0.7 

6:28 
4.8 

12:28 
1.0 

17:51 
6.4 

Th    8 

0:67 
0.6 

6:66 
4.5 

12:64       18:19 , 
0.9          5.3  1 

s 

9 

0:20 
0.8 

5:10 
4.5 

12:14      17:31 
0.9         5.3 

W 

9 

1:24 
0.7 

6n£2 
4.8 

13:15 
1.0 

18:46 
5.3 

7; 

F     9 

1:41 
0.6 

6:61 
4.6 

13:60       19:19 
0.8         6.-J 

8 

M 

10 

IHH 
0.9 

5:56 
4.3 

12:59      18:21 
0.9         5.3 

D 

Th 

10 

2:12 
0.7 

7:25 
4.4 

14:14 
0.9 

19:^ 
5.2 

1  8    10 

1 

2:80 
0.6 

7:58 

4.8 

14:61      20:21 
0.8         5.0 

D 

Tu 

11 

1:54 
0.8 

6:54 
4.3 

18:50      19:23 
1.0         5.2 

F 

11 

3:06 
0,6 

8:29 
4.6 

15:18 
0.8 

20:56 
5.2 

E 

S    11 

8:28 
0.6 

8:66 
5.1 

1.5:55       21:30 
0.7          5.0 

W 

12 

2:46 
0.8 

8:00 
4.8 

14:49      20:27 
1.0         6.-2 

S 

12 

4K)0 
0.5 

9:83 
4.9 

16:21 
0.7 

22:01 
5.2 

M  1  12 

1 

4:16 
0.4 

9:50 
5.4 

16:59      2251 
a5         5.0 

Th 

13 

8:42 
0.7 

9:06 
4.4 

15:60      21:31 
0.9         6.3 

K 

s 

13 

4:54 
0.4 

10:32 
5.3 

17:28 
0.4 

23:01 
5.8 

Tu  13 

5:11 
0.4 

10:56 
5.7 

18.-00      23:26 
0.8         5.0 

F 

14 

4:39 
0.5 

10:10 
4.7 

16:51       22:85 
0.7         5.4 

M 

14 

6:48 
0.3 

11:26 
5.7 

18:23 
0.2 

23:M 
5.3 

\V 

14 

6«7 
0.3 

11:58 
5.9 

19KI0    .     .    . 
0.1    ..   . 

S 

15 

5:82 
0.4 

11:04 
5.0 

17:51      23:32 
0.4         5.5 

Tu 

15 

6:40 
0.2 

12:16 
5.9 

19:20 
0.0 

P 

Th|l5 

0:19 
4.9 

7:02 
0.2 

12:46       19:56 
6.1          0.0 

s 

16 

6:25 
0.2 

11:54 
5.4 

18:49    .    .     . 
0.2    ..    . 

0 

p 

W 

16 

0:41 
5.3 

7:80 
0.1 

13K)5 
6.1 

20:14 
-0.2 

O 

F 

16 

1:09 
4.8 

7:66 
0.2 

18^5      20:51 
6.2      —0.1 

E 

M 

17 

0:21 
5.6 

7:16 
0.1 

12:40      19:41 
5.7     -0.1 

Th 

17 

1:80 
6.2 

8:20 
0.1 

18:52 
6.3 

21:06 
-0.2 

N 

S 

17 

1:56 

4.8 

8:60 
0.1 

14:21       21:41 
6.2     -0.2 

0 

Tu 

18 

1:09 
6.6 

8:P1 
0.0 

18:28      20:33 
6.9      -0.2 

F 

18 

2:16 
6.1 

9:10 
0.1 

14:40 
6.3 

21:59 
—0.2 

S    18 

2:46 
4.7 

9:41 
0.2 

15:11       22:30 
6.1      -0.2 

p 

W 

19 

1:54 
5.5 

8:48 
0.0 

14:13      21:24 
6. 1      -0. 2 

N 

S 

19 

8K)4 
4.9 

10:00 
0.2 

15:26 
6.2 

22:60 
-^.2 

M    19 

8:35 
4.7 

lOOM 
0.2 

15:59      2S:C0 
6.0      -0.2 

Th 

20 

2:89 
6.4 

9:34 
0.0 

14:58      22:14 
6.1      —0.2 

s 

20 

3:64 
4.7 

10:50 
0.2 

16:18 
6.0 

23:40 
-0.1 

Tu  20 

1      1 

4:26 
4.6 

11:26 
0.2 

16.49    .     .    . 
6.7    ..    . 

F 

21 

8:24 
5.2 

10:21 
0.1 

16:41      23:a'> 
6. 1      -4).  1 

M 

21 

4.46 
4.6 

11:46 
0.8 

17:06 
5.8 

•    •     • 

W 

21 

0:08 
-0.1 

6:20 
4.6 

12:20       17:40 
0.8         5.5 

S 

22 

4:11 
4.9 

11:09 
0.8 

16:29      23:57 
6.9         0.0 

Tu 

22 

0:31 
0.0 

5:46 
4.5 

12:39 
0.4 

18:03 
5.5 

I 

Th 

22 

0:56 
0.0 

6:16 
4.7 

18:11       1H86 
0.4         6.2 

N 

s 

23 

5:02 
4.7 

12:01 
0.4 

17:22  •  .    .    . 
5.7    ..    . 

cw 

23 

1:24 
0.1 

6:44 
4.4 

18:86 
0.5 

19:08 
5.3 

F 

23 

1:46 
0.0 

7:10 
4.7 

UM       19:35 
0.4         5.0 

M 

24 

0:51 
0.2 

5:59 
4.4 

12:58      18:24 
0.6         5.5 

Th 

24 

2:18 
0.1 

7:46 
4.5 

14:86 
0.5 

20:11 
6.1 

8 

24 

2:86 
0.1 

8K)9 
4.9 

15KH       aOAS 
0.6         4.8 

<L 

Tu 

25 

1:48 
0.3 

7.-05 
4.3 

13:56      19:31 
0.6         5.8 

F 

25 

8:10 
0.1 

8-.51 
4.7 

15:36 
0.5 

21:16 
6.0 

S 

25 

8:26 
0.2 

9:09 
5.0 

16K»      21:2* 
0.8          4.7 

W 

26 

2:46 
0.3 

8:15 
4.8 

14:68      20:41 
0.6         6.1 

E 

S 

26 

4K)6 
0.1 

9:58 
4.9 

16:35 
0.4 

22:19 
4.9 

M 

26 

4:19 
0.2 

lOHB 
5.1 

16A7      22r29 
0.5         4.6 

Th 

27 

8:42 
0.8 

9:24 
4.5 

16:01      21:49 
0.6         5.1 

s 

27 

4:59 
0.1 

10:46 
5.1 

17:81 
0.8 

23:08 
4.8 

A 

Tu 

27 

6:10 
0.8 

10:56 
6.3 

17:63      23:17 
0.4         4.S 

F 

28 

4:40 
0.2 

10:26 
4.7 

17:01      22:52 
0.3         5.1 

M 

28 

5:60 
0.1 

11:34 
5.3 

18:24 
0.2 

23:52 

4.8 

W  28 

6.-00 
0.8 

11:44 
5.4 

18:46    .    .    . 

as  .  .  . 

S 

29 

5:35 
0.1 

11:16 
5.0 

18:00      23:41 
0.2         5.1 

Tu 

29 

6:38 
0.2 

12:17 
6.4 

19:16 
0.2 

.     .    . 

Th  29 

0:02 
4.4 

6:49 
0.4 

12.-29      19:36 
5.5         0.3 

E 

s 

30 

6:26 
0.0 

12K)4 
6.2 

18:53    .    .    . 
0.1    ..    . 

A 

W 

30 

0:36 
4.7 

7:22 
0.8 

12:57 
6.5 

20:04 
0.2 

F 

30 

0:46 
4.4 

7:35 
0.6 

13:10      2051  : 
5.6         0.8  i 

M 

31 

0:26 
5.0 

7:13 
0.0 

12:46      19:43 
6.8         0.0 

S 

• 

8 

31 

1:26 
4.3 

8-21      18:49      21:08 
0.6        5.6        0.8 
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f            — 

JANUARY. 

— 

FEBBUARY. 

- 

■■■'■ 

MABCp. 

-i 

s 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  High  and 
LowlVater. 

W. 

Bfo. 

W. 

Mo. 

Z: 

Mo. 

8 

1 

6:06 
0.1 

11:18      17:18      28:22 
0.9        0.2         1,2 

Tu 

1 

6:46 
0.1 

12:07 
LI 

18:20 
0.8 

.    .    . 

Tu 

1 

4:18 
0.0 

10:87 
L2 

16:60 
0.2 

22:40 
LO 

S 

2 

6:68. 
0.1 

12:16     18:12    .    .    . 
0.9        0.8    .    .    . 

(T 

W 

2 

1.0 

6:26 
0.1 

12:65 
LI 

19:10 
0.3 

W 

2 

Ti 

11:22 
L2 

1738 
0.3 

28:16 
0.9 

E 
A 

M 

3 

0:10 
1.1 

6:37     18:02      19:10 
0.1         1.0         0.3 

Th 

3 

0:44 
0.9 

7K)9 
0.1 

18:44 
LI 

20.K)4 
0.4 

Th 

3 

6'.86 
0.1 

«:« 

18:22 
0.3 

23:52 
0.9 

Tu 

4 

1.0 

730      18:45      20H» 
0.1         1.0         0.8 

F 

4 

1:26 
0.9 

7:87 
0.1 

14:87 
L2 

21H)2 
0.4 

c 

F 

4 

6:28 
0.1 

T, 

19:15 
0.4 

.    .    . 

W 

6 

1:40 
1.0 

Sm     14:82      20:58 
0.1        1.1         0.3 

S 

5 

2:12 
0.8 

8:46 
0,0 

15M 
L2 

21:59 
0.4 

8 

5 

0018 
0,6 

7:14 
0.1 

18*9 
L2 

20:16 
0.4 

Th 

6 

2:28 
0.9 

8:48     16:18      21:50 
0.0        1.1         0.3 

s 

s 

6 

8KI8 
0.8 

9:87 
0.0 

16:22 
L2 

22:50 
0.3 

s 

8 

6 

1:34 
0.8 

8:12 
0.1 

14:56 
L2 

21:16 
0.4 

F 

7 

8M 
0.9 

9:27      16.-06      22:40 
0.0        1.2         0.3 

M     7 

8:60 
0.9 

10:30 
-0.1 

17:12 
L8 

28:37 
0.8 

M 

7 

2:38 
0.9 

9:12 
0.0 

L2 

22H» 
0.3 

S 

8 

3:47 
0.9 

10:10     16:51      28:27 
0.0        1.8         0.3 

Tu 

.8 

4:57 
LO 

11:24 
-0.1 

18«1 
1.3 

.    .    . 

Tu 

8 

8:48 
LQ 

10:11 
0.0 

16:44 
L2 

22:58 
0.2 

8 

9 

4:29 
0.9 

10'i>7      17^8    .    .    . 
—0.1        1.3    ..    . 

• 

W 

9 

0:21 
0.2 

5-.52 
LO 

12:08 
-0.1 

18:48 
L3 

W 

9 

4:48 
LI 

11:00 
-0.1 

17^5 
L2 

28:47 
0.1 

|S.M 

10 

0:10 
0.3 

6:15     11:48      18:25 
0.9     --^.1         1.4 

Th 

10 

1K)2 
0.2 

6:47 
LI 

18:10 
-0.2 

19:85 
L3 

Th 

10 

6:40 
L2 

i3« 

18:28 
L2 

.    .    . 

,•  Tu 

11 

0:51 
0.8 

6:06     1232      19:12 
0.9     —0.1         1.4 

F 

11 

1:47 
0.1 

7:40 
L2 

14KB 
-0.2 

20:20 
1.3 

• 

F 

11 

0.88 
O.l 

T, 

12»7 
—0.2 

19:12 
L2 

1  i^ 

12 

1:82 
0.2 

6:57      18.-22      19:57 
1.0     -4).l         1.4 

p 

S 

12 

2:82 
0.0 

8:86 
L8 

14:68 
-0.1 

21:06 
L2 

£ 
P 

S 

12 

1:16 
0,0 

7:26 
L4 

18:48 
-^.2 

19:55 
L2 

iTh 

13 

2:13 
0.2 

7:52      14:12      20:43 
1.0     -0.1         1.3 

E 

s 

13 

8:14 
0.0 

9:27 
L8 

16:46 
-0.1 

21:52 
L2 

s 

13 

1:57 
-0.1 

8:18 
L5 

14«7 
-0.1 

20:37 
L2 

1    1^ 

14 

2:66 
0.1 

8:48      15:07      21'.30 
1.1     -0.1         1.8 

M 

14 

8:58 
0.0 

10:16 
L4 

16:87 
0.0 

22:85 
LI 

M 

14 

2:41 
-0.1 

9:00 
L5 

16:27 
-0.1 

21:20 
1.1 

1    1' 

15 

8:40 
0.1 

9:44     16:00      22:17 
1.2        0.0        1.2 

Tu 

15 

4:44 
0.0 

11  .-06 
L4 

17:81 
0.1 

23:20 
LO 

Tu 

15 

8:24 
-0.1 

9:61 
L6 

16:16 
0.0 

22K)5 
LI 

|E    S 

16 

4:28 
0.0 

10:41      16:56      23^)7 
1.2        0.0         1.1 

D 

W 

16 

ft82 
0.0 

12K>4 
L4 

18:28 
0.2 

W 

16 

4:18 
-0.1 

10:48 

L4 

17:10 
O.l 

22:52 
LO 

IP   M 

17 

6:16 
0.0 

11:32     17:62      28:51 
1.3        0.1         1.1 

Th 

17 

0KJ7 
0.9 

6:24 
0.0 

ISKtt 
L3 

19:82 
0.3 

D 

Th 

17 

6:08 
0.0 

U:89 

L4 

18K)7 
0.2 

23:46 
0.9 

bTu 

18 

6:08 
0.0 

12:30     18:51    .    .    . 
1.8        0.2    ..    . 

F 

18 

IK)! 
0.9 

7:21 
0.0 

14H» 
L3 

20:41 
0.3 

N 

F 

18 

6:00 
0.0 

12:38 
1.9 

19:18 
0.3 

1      ^ 

19 

0:87 
1.0 

6:58      18:28      19:.'>4 
0.0        1.3         0.2 

N 

S 

19 

2H)6 
0.9 

8:21 
0.0 

L8 

21:51 
0.3 

S 

19 

0:51 
0.9 

7:01 
0.1 

18A8 
L2 

20:22 
0.3 

Th 

20 

1:27 
0.9 

7:47      14.-27      21  «2 
0.0         1.3         0.3 

s 

20 

8a6 
0.9 

9:25 
0.0 

16:02 
L2 

22:53 
0.3 

s 

20 

2Ktf 
0.9 

8:10 
0.1 

14:42 
L2 

21:28 
0.3 

|F 

21 

2.-21 
0.9 

8:42      15^5      22«9 
—0.1        1.3         0.3 

M 

21 

4:28 
0.9 

10:27 
0.0 

16:68 
L2 

23:44 
0.2 

M 

21 

8:19 
0.9 

9:19 
0.1 

16:42 
L2 

22:26 
0.2 

I   js 

22 

3:22 
0.9 

9:88     16:21      28:12 
—0.1         1.4         0.3 

Tu  22 

5.-26 
0.9 

11:26 
0.0 

17:49 
L8 

Tu 

22 

4:26 
0.9 

10:25 
0.1 

16:88 
LI 

28:12 
0.1 

N    8 

28 

4:88 
0.9 

10:36     17:15    .    .    . 
-0.1        1,4    ..    . 

o 

Y?^  23 

0:30 
0.1 

6:21 
LO 

12:22 
0.0 

18:87 
L3 

W 

23 

5:20 
LO 

11:24 
0.1 

17«2 
LI 

23:56 
0.1 

M 

24 

0:07 
0.2 

6:26      11:81      18:06 
0.9     -0.1         1.4 

Thl24 

1:10 
0.1 

7:11 
LO 

13:16 
0.0 

19:23 

L2 

Th 

24 

6:07 
LI 

12:19 
0.1 

18:22 
LI 

:  :  : 

01  Tu 
1 

25 

0:66 
0.2 

6:26     12:27      18:56 
0.9        0.0         1.4 

F    25 

1:50 
0.0 

7:67 
LI 

14KX> 
0.1 

20:11 
L2 

0 

F 

25 

0:87 
0.0 

6:49 

LI 

18:05 
0,1 

19K)2 
LI 

!     |W 

26 

1:40 
0.2 

7:20      18:21      19:48 
1.0        0.0         1.4 

E 

S    26 

2:80 
0.0 

8:39 
LI 

14:60 
0.1 

20:62 
L2 

E 

8 

26 

1:18 
0.0 

7.-26 
L2 

13:42 
0.1 

19:40 
LI 

Th 

27 

2:28 
0.1 

8:L5     14:14      2029 
1.0        0.0         1.3 

g'27 

[ 

8:07 
0.0 

9:20 
1.1 

16-J» 
0.1 

21;28 
LI 

S 

27 

1:48 
0.0 

8UB 
L2 

14:22 
0.1 

20:14 
LI 

F 

28 

8:06 
.   0.1 

9:06     lb:ffj      21:17 
1.0        0.1         1.3 

A 

m'28 

8:42 
0.0 

9:58 
LI 

16:09 
0.2 

22K)4 
1.1 

A 

M 

28 

2:28 
0.0 

8:40 
1.2 

15.-00 
0.1 

20:48 
LO 

1  8 

1 

29 

8:47 
0.0 

9:55      15:67      22:04 
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1 

TU 

29 

2:68 
0.0 

9:20 
L3 

16:88 
0.2 

21:20 
LO 

1 

90 

4:37 
0.0 

10:42      16:47      22:46 
1.0        0.2         1.1 

I 

|W 

30 

8:82 
0.0 

10K)2 
L3 

16:12 
0.2 

21:52 
0.9 

a'm 

1 

31 

6:07 
0.0 

11 A5      17:85      23:27 
1.0        0.2         1.1 

! 

JTh 

31 

4:10 
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10:47 
L2 

17K)1 
0.3 
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0.9 

Th 
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'  minus 

Th 
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1 

APRIL. 

MAY. 

~ 

' 

JUNE. 

Time  and  Height  of  Hig 
LowWater. 

— \ 
hand 

19:30 
0.1 

^ 

Day  of— 
W.  |Mo. 

F'    1 

Time  and  Height  of  High  and 
LowWater. 

4:53      11:37      17:50     23:12 
0.1        1.2         0.3        0.9 

S 

Day  of— 

Time  and  Heigh 
LowAV 

tofHig 
ater. 

18:18 
0.3 

hand 

23:68 
0.9 

d  Dayof— 

a ,  w.  Mo.; 

w.  :mo. 

s 

1 

5:15      12:00 
0.1        1.2 

1 

l' 

0:48 
LI 

7KB 
0.1 

13:18 
LI 

s 

1 

s :  2 

5:43 
0.1 

12:29      18:40   .    .    . 
L2         0.3   ..    . 

a 

M 

2 

6:17      12:52 
0. 1        1. 1' 

19:0b 
0.3 

ETh 

2 

1:47 
L2 

8K)7 
0.1 

14:13 
LO 

2020 
0.0 

S 

3 

0.8 

6:42      13:25      19:87 
0.1        LI         0.3 

Tu 

3 

1:05       7:28 
LO        0.1 

18:48 
LI 

20:00 
0.2 

F 

3 

2:45 
L3 

9:10 
0.1 

15.-00 
LO 

21:10 
0.0 

M 

4 

1:15 
0.9 

7:44      14:21      20:84 
0.1         LI         0.3 

W 

4 

2:12       8:28 
LI        0.1 

14:47 
1.1 

20:68 
0.1 

S 

4 

3:40 
L4 

10K)7 
0.1 

15:48 
LO 

22KW 
—0.1 

Tu 

5 

2:25 
1.0 

8:50     15:18      21:28 
O.l        LI         0.2 

Th 

5 

3:18       9:33 
1.2        0.0 

15:42 
LI 

21:48 
0.0 

P    s 

5 

4:34 
L5 

11  K» 
0.1 

16:87 
LO 

22:48 
-0.2, 
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is 

a 

(1 
e< 

The  tic 
oomtmrlf 
om  Meai 
0.6  foot  I 
minus  (- 

Thetl 
km.),  all 

•,  nev 
inator;  A 

iea  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  o 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  ir 
1  LowWater,  which  Is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Cha 
)elow  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  sound! 
-)  sign  is  before  the  height,  in  which  case  subtract  it. 

me  used  Is  Eastern  Standard,  75th  meridian  W.;  0^  Is  midnight,  12>>  is  noon;  all  hours  1c 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon 
7  moon;  }),  1st  quar.;  O.  ^uU  moon;  C  8d  quar.;  £,  moonon  the  equator;  N,  8,  moon 
L,  P,  moon  in  apogee  or  perigee. 

n  the  second  line  of  each  day;  I 
L  feet  and  tenths,  are  reckoned 
jts  for  this  reffIon«  and  which 
ngs  given  on  the  chart,  unlesi 

« than  12  are  In  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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Time  and  Height  of  High  and 
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LO 
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0.0 

M     1 
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0.9         0.0 
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0.9 

21:30 
-0.1 

W     3 

4:47 
L3 

11:27 
0.2 

16:55      23:08 
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0.0 
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0.0 
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0.0 
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1.47 
0.1 

7:50 
1.2 

14:08 
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LO 
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0.0 

8:08 
1.3 
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0  0         LI 
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3:13 
0.1 
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LI 

15:20 
0.0 

21:38 
1.2 

If    8 

1:08 
-0.1 

7:40 
1.4 

14.16 
0.1 

19:59 
LO 

M     8 

2:49 
0.1 

9:00 
1.3 

15:20      21:32 
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Th 

8 

3:55 
0.2 

9:46 
1.0 

15:58 
0.0 

22:20 
1.2 
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0.0 
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LO 

E 
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3:42 
0.1 
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A 

F 

9 
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16:35 
0.0 
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L2 
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0.0 

9:18 
1.3 
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0.0 

21:57 
LO 
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4:82 
0.2 

10:26 
LI 

16:43      23:02 
0. 0         LI 

S  '  10 

5:22 
0.3 

1056 
0.9 
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0.1 

23:62 
1.2 

1     iM'iI 

3:58 
0.1 

10:10 
L3 

16:40 
0.0 

22:54 
LO 

Th'll 

6:18 
0.2 

11:05 
LO 

17:24       23:48 
0.0         LI 

})    S    11 

6:11 
0.3 

11:33 
0.8 

18:01 
0.1 

1     |Tu|l2 

4:56 
0.2 
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17:27 
0.0 
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LO 

A 

1> 
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LO 
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0.1 
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0.1 
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L2 
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N 

M   29 

1:29 
1.3 

7:57 
0.3 

13:30      19:50 
0.9         0.1 

Thi29 

i 

3:12 
LI 

9:47 
0.2 

15:63 
LO 

22:02  1 

0.2  1 

,Pi  8    30 

0:55 
1.3 

7:15 
0.2 

12:54 
1.0 

19:13 
0.0 

Tu  30 

1 

2:31 
1.2 

9:07 
0.3 

14:41      20:56 
0.9         0.1 

F   30 

1 

4:12 
1.1 

10:38 
0.1 

16:52 
LI 

23:04 
0.1 

S   31 

1:54 
1.3 

8:18 
0.2 

13:47 
0.9 

20:10 
0.0 

W 

■ 

31 

e,  wl 
whe 
ndir 
of  w 
2  sub 

3:32 
L2 

10:10 
0.3 

Imes  on 

ligh  or 

Coast 

the  tab 

15:51      22:02 
0.9         0.1 

i 

:    1 

hday; 
koned 
lich  is 
ilessa 

Thetid 
acomparia 
from  Mean 
0.6  foot  bel 
minuB  (— ) 

[es  are  placed  In  the  order  of  occurrenc 
on  of  consecutive  heights  will  indicate 
Low  Water,  which  is  the  datum  of  sou 
ow  mean  sea  level.    To  find  the  depth 
sign  is  before  the  height,  in  which  ca.s< 

th  their  t 
theritisl 
igson  th€ 
ater,  add 
tract  it. 

the  first  line  and  heights  < 
ow  water.     The  heights,  i 
and  Geodetic  Survey  Char 
ular  height  to  the  soundin( 

)n  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
ts  for  this  region,  and  wl 
js  given  on  the  chart,  ui 

The  tin 

(a.m.),all 

le  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.;  Oi"  is  midnight^  12^  is  noon;  all  hours  1( 
n  diminished  by  12  give  the  times  after  noon 

iSB  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

#,  nei« 
equator;  A 

r  moon;  }) 
,  P,  moon 

,  Istquar.;  O.  full  moon;  C.  3d  c 
in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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BALTIMORE  (Fells  Point),  MARYLAND,  1910. 


OCTOBER. 

NOVEMBER. 

"1 

" 

DECEMBER. 

1 

i 

Dayof- 

Time  and  Heleht  of  High  and 
.  Low  Water. 

a 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

» 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

5H)9 
1.1 

11:24 
0.1 

17:88 
LI 

28:65 
0.1 

• 

Tu 

1 

0:81 
0.2 

6K)8      12:06 
LU     —0.1 

18:84 
L3 

• 

Th 

1 

0:56 
0.3 

5:58 
0.9 

12«7 
-0.1 

t 

18:45 

L4 

s 

2 

5:57 
1.1 

12:06 
0.0 

18:21 
L2 

.    .    . 

W 

2 

1:12 
0.2 

6:40*     12:44 
LO     -0.1 

19:18 
L3 

F 

2 

1:88 
0.3 

6:82 
0.9 

12:46 
0.0 

1937 
L4 

£ 

• 

M 

3 

0:42 
0.1- 

6:40 
1.1 

12:47 
0.0 

19«2 
L2 

A 

Th 

3 

1:49 
0.2 

7:18      1831 
LO     -0.1 

19:62 
1.4 

S 

3 

2HJ7 
0.3 

7H» 

0.8 

13:26 
0.0 

20«> 
L4 

Tu 

4 

1:2S 
0.1 

7:18 
1.1 

18:24 
-0.1 

19:42 
1.3 

F 

4 

2:27 
0.2 

7:46      18:67 
0.9        0.0 

20:34 
L4 

8 

H 

4 

2.^ 
0.8 

7:46 
0.8 

14HI7 
0.0 

20^2 
L4 

W 

5 

2:07 
0.1 

7:54 
1.1 

14:01 
0.0 

20:22 
L3 

S 

5 

8:08 
0.2 

8:20     14:84 
0.9        0.0 

21:17 
L3 

M 

5 

831 
0.8 

8.38 
0.8 

14:62 
0.0 

21:38 
L3 

Th 

6 

2:48 
0.2 

8:28 
1.0 

14:87 
0.0 

21:02 
1.3 

8 

H 

6 

8:43 
•      0.8 

8:56     16:16 
0.9        0.1 

22K)l 
L3 

Tu 

6 

4:01 
0.3 

930 
0.9 

15:41 
0.1 

22:^ 
LS 

A 

F 

7 

8r28 
0.2 

9K)2 
1.0 

15:13 
0.0 

21:44 
1.3 

M 

7 

4:25 
0.3 

9:88     16:00 
0.8        0.1 

22:48 
1.3 

W 

7 

4:48 
0.2 

10:17 
0.9 

16:86 
0.1 

23309 
L2 

S 

8 

4:07 
0.2 

9:86 
0.9 

15:60 
0.1 

22:29 
L8 

Tu 

8 

6:10 
0.3 

10:80      16:52 
0.8        0.1 

23:37 
L2 

Th 

8 

6:26 
0.2 

11:19 
LO 

17:88 
0.1 

23-^7 
LI 

s 

9 

4:48 
0.3 

10:12 
0.9 

16:33 
0.1 

23:17 
L2 

W 

9 

6:57 
0.3 

11:88      17:82 
0.9        0.1 

D 

F 

9 

6:12 
0.2 

1232 
1.0 

18:88 
0.1 

.    .    . 

8 

M 

10 

5:36 
0.8 

10:56 
0.8 

17:22 
0.1 

•    .    . 

D 

Th 

10 

0:28 
LI- 

6:46      12:41 
0.3        0.9 

18:56 
0.2 

S 

10 

0:48 
1.1 

7KW 
6.1 

13:18 
LI 

19:36 
0.1, 

1> 

Tu 

11 

0.-08 
1.2 

6:26 
0.4 

11:49 
0.8 

18:18 
0.1 

F 

11 

1:22 
LI 

7:87     18:46 
0.2        LO 

20H)2 
0.1 

E 

s 

11 

1:42 
LI 

7-61 
6.1 

14:14 
L2 

20:37 
0.1 

W 

12 

1:02 
l.l 

7:21 
0.4 

12:64 
0.8 

19:20 
0.1 

S 

12 

2:18 
1.1 

8:80     14:46 
0.2        1.1 

21:06 
0.1 

M 

12 

238 

LO 

8«9 
0.0 

16:12 
L4 

21:35! 
0.1 

Th 

13 

1:68 
1.1 

8:15 
0.3 

14K» 
0.9 

20:25 
0.1 

E 

s 

13 

8:18 
1.1 

9:20     16:38 
0.1         L3 

22:08 
0.0 

Tu 

13 

8:16 
LO 

9:29 
—0.1 

16.-07 
L4 

22:82 
0.1 

F 

14 

2:68 
1.1 

9.-07 
0.2 

15:08 
LO 

21.28 
0.1 

M 

14 

4:00 
LI 

1606      16:30 
0.0         1.4 

22:58 
0.0 

W 

14 

4K» 
LO 

10:18 
-0.1 

17.-00 
L5 

2837 
0.1 

S 

15 

8:48 
1.1 

10:00 
0.2 

16:06 
L2 

22:27 
0.0 

Tu 

15 

4:46 
LI 

10:62      17:22 
—0.1         L5 

28:49 
0.0 

P 

Th 

15 

4:58 
LO 

11:10 
-0.2 

17:51 
L6 

:  : : 

s 

16 

4:42 
1.1 

10:48 
0.1 

17:00 
1.8 

28:22 
-0.1 

9 

W 

16 

6:81 
LI 

11:87      18:12 
-0.2         1.6 

O 

F 

16 

0:20 
0.1 

6:46 
LO 

12:02 
-0.2 

18:42 
L6 

E 

M 

17 

5:28 
1.1 

11:30 
0.0 

17:47 
L4 

•    •    • 

Th 

17 

0:40 
0.0 

6:16     12:25 
1.1     -0.2 

19:02 
1.6 

N 

S 

17 

1:11 
0.1 

6:40 
LO 

12:68 
-0.2 

19:33 
L5 

0,Tu 

18 

0:18 
—0.1 

6:11 
1.1 

12:12 
—0.1 

18:83 
1.5 

F 

18 

1:29 
0.0 

7:02      13:13 
LO     —0.2 

19:62 
1.6 

s 

18 

2:02 
0.1 

7:88 
LO 

13:48 
-0.1 

2034 
L5 

' 

W 

19 

1:03 
-0.1 

6:52 
1.1 

12:56 
-0.1 

19r22 
L6 

N 

S 

19 

2:18 
0.0 

7:63      14:08 
1.0     -0.1 

20:42 
L6 

M 

19 

2:64 
0.1 

8:88 
1.0 

14:46 
0.0 

21:15 
1.4 

Th 

20 

1:51 
-0.1 

7:86 
1.1 

13:40 
-0.2 

20:12 
1.6 

s 

20 

8:12 
0.1 

8:48      14*7 
LO     -0.1 

21:84 
L5 

Tu 

20 

8:47 
0.1 

9:42 
1.0 

16:46 
0.1 

22:07 
L8 

F 

21 

2:88 
0.0 

8:18 
LI 

14:26 
-0.1 

21:02 
1.6 

M 

21 

4:06 
0.1 

9.49     16:66 
LO         0.1 

22:28 
1.4 

W 

21 

4:40 
0.0 

10:47 
LO 

16:60 
0.1 

28.-02 
L2 

S 

22 

8:28 
0.0 

9K)6 
1.0 

15:16 
—0.1 

21:53 
1.5 

Tu 

22 

5:01 
0.1 

10:67      16:86 
LO        0.1 

28:28 
L2 

Th 

22 

5:22 
0.0 

11:60 
LO 

17-.57 
0.2 

23:67 
LI 

N 

s 

23 

4:20 
0.1 

10:00 
1.0 

16:09 
0.0 

22:47 
1.4 

<L 

W 

23 

6:00 
0.1 

12K»     18:11 
LO        0.2 

;    ;    ; 

S 

F 

23 

6:23 
0.0 

12:47 
LO 

19K)6 
0.8 

.    .    . 

M 

24 

6:18 
0.1 

urn 

0.9 

17K)8 
0.1 

23:43 
1.3 

Th 

24 

0.-22 
1.2 

6:57      13:18 
0.1         LO 

1938 
0.2 

S 

24 

0:60 
1.1 

7:12 
0.0 

18:42 
LO 

20:12 
0.3 

<C 

Tu 

25 

6:19 
0.2 

12:13 
0.9 

18:17 
0.2 

F 

25 

1:24 
1.1 

7:80     14:18 
0.1        1.0 

20:40 
0.8 

H 

25 

1:40 
1.0 

7:59 
0.0 

14*4 
LI 

21:14 
0.3 

W 

26 

0:42 
1.2 

7:22 
0.2 

13:29 
0.9 

19:88 
0.2 

E 

S 

26 

2:21 
1.1 

8:41      15:12 
0.0        LI 

21:42 
0.3 

M 

26 

2:29 
LO 

8:44 
0.0 

1533 
1.1 

2214 

0.3 

Th 

27 

1:45 
1.1 

8:22 
0.1 

14:40 
LO 

20:50 
0.2 

s 

27 

8:18 
LO 

9:28      16:00 
0.0        1.1 

22:40 
0.3 

A 

Tu 

27 

8:16 
0.9 

938 
0.0 

16:09 
1.2 

23:08 
0.3 

F 

28 

2:53 
1.1 

9:17 
0.1 

15:40 
LO 

21:58 
0.2 

M 

28 

4:00 
LO 

10:10     16:44 
0.0        L2 

23:81 
0.3 

W 

28 

8:58 
0.9 

10:10 
0.0 

16:52 
1.2 

23:56 
0.4 

S 

29 

8:50 
1.1 

10:06 
0.0 

16:28 
1.1 

22:52 
0.2 

Tu 

29 

4:43 
1.0 

10:60     1736 
—0.1         L3 

Th 

29 

4:88 
0.8 

10:82 
0.0 

17:35 
L8 

•    •    • 

E 

s 

30 

4:40 
1.1 

10:49 
0.0 

17:18 
1.2 

28:44 
0.2 

A 

W  30 

0:16 
0.3 

5:28      1138 
0.9     -0.1 

18K)4 
L3 

F 

30 

0:87 
0.4 

5:17 
0.8 

11:84 
0.0 

18:18 
L3 

M 

31 

5:24      11:30      17:55 
1.1         0.0         1.2 

es  are  placed  in  the  ordt 
on  of  consecutive  height 
I  Low  Water,  which  is  tl 
►elow  mean  sea  level.    T 
-)  sign  18  before  the  heig 
ae  used  ia  Eastern  Btanc 
greater  are  In  the  aftern 
r  moon:  }),  1st  quar.;  Q, 
,  P,  moon  in  apogee  or  p 

:  :  : 

8 

• 

S 

31 

1:12 
0.3 

5:57 
0.8 

12:17 
—0.1 

19«2 
L4 

1 

fn 
is 
a 

(a 
eq 

Th 
Bomi 
jm  ] 
0.6  f 
mini 

Th 
.m.) 

uat€ 

etid 
>aris 
dear 

[>Ott 
18  (- 
etir 
.all 
new 
r;  A 

sr  of  oc( 
s  will  ii 
le  datu 
o  find  t 
ht,  in  V 
lard.  75 
oon  (p. 
full  m 
erigee. 

^un 

idi( 

m  ( 

he 

^hl( 

th 

m.) 

oon 

•enci 
»te 
rf  so 
dept 
^h  a 
mcri 
and 

3.W1 

whe 
und 
hof 
ises 
diar 
whe 
3d  ( 

th  their  times  on  the  first  line  and  heiifhts  c 
her  it  is  high  or  low  water.    The  heignts,  i 
ngs  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ubtract  it. 
W..  0»>  is  midnight,  \2^  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 
juar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 
farthest  noith  or  south  of  the  , 
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JANUARY.                         '  1 

S 

■  — 

FEBR 

UARY. 

Ql  Height  of  Hie 
Low  Water. 



" 

of- 

MARCH. 

Time  and  Heigh 
Low  \V 

— 1 

7^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Timean< 

fhand 

8 

Day 

ttof  High  and 
ater. 

W.  Mo. 

1 

W.  Mo. 

W.  |Mo. 

S 

1 

6:82 
0.0 

12:24 
2.7 

18:58    .    .    . 
0.2    ..    . 

Tu'    1 

0:49 
2.6 

7:18 
0.3 

18:10 
2.8 

19:62 
0.3 

Tu 

1 

5:60 
0.2 

llr23 
2.9 

1822 
0.2 

s 

2 

0:43 
2.7 

7:19 
0.1 

13:12      19:50 
2.7         0.3 

(L 

W     2 

1:82 
2.4 

7:59 
0.4 

13:54 
2.7 

20:41 
0.3 

W 

2 

0:05 
2.6 

6:24 
0.4 

12:23 
2.8 

19K)5 
0.2 

E 

Mi   3 

1:83 
2.5 

8:06 
0.2 

13:58      '20:42 
2. 7         0. 8 

Th    3 

2:18 
2.3 

8:48 
0.6 

14:40 
2.7 

21:34 
0.4 

Th 

3 

0:46 
2.4 

7:02 
0.6 

13:07 
2.8 

19:56 
0.3 

A,Tu!   4 

i 

2:22 
2.4 

8:52 
0.8 

14:45      21:32 
2. 7         0. 3 

f' 

4 

8K>7 
2.2 

9:30 
0.6 

15:30 
2.7 

22:27 
0.3 

cr 

F 

4 

1:80 
2.3 

7:46 
0.6 

13:55 
2.7 

20:50 
0.4 

w 

5 

8:11 
2.3 

9:87 
0.4 

15:80-     22:21 
2.7         0,3 

S 

5 

4:00 
2.2 

10:22 
0.5 

16:34 

2.8 

23:20 
0.2 

S 

5 

2.22 
2.3 

8:38 
0.6 

14:60 
2.7 

21:48 
0.4 

Th 

6 

4.-00 
2.3 

10:22 
0.4 

16:15      23:08 
2.8         0.3 

8 

s 

6 

4:57 
2.2 

11:17 
0.5 

17:18 
2.9 

.     .    . 

8 

s 

6 

8:20 
2.2 

9:43 
0.6 

1.K48 
2.7 

22:46 
0.8 

F 

7 

4:49 
2.3 

11:07 
0.4 

17.-02      23:56 
2.8         0.2 

M     7 

0:12 
0.1 

5:62 
2,4 

12:10 
0.4 

18:10 
80 

M 

7 

4:23 
2.3 

10:46 
0.5 

16:48 
2.8 

23:42 
0.2 

8 

8 

5:38 
2.3 

11:52 
0.4 

17:49    .    .    . 
2.9    .     .    . 

Tu    8 

0.0 

6:46 
2.5 

18:02 
0.2 

19:03 
8.1 

Tu 

8 

5:23 
'  2.4 

11:48 
0.3 

17:47 
2,9 

.    .    . 

S 

9 

0:48 
0.1 

6:25 
2.3 

12:37      18:36 
0.4         8.0 

• 

W.   9 

1:48 
-0.1 

7:86 
2.6 

13:53 
0.1 

19:55 
3.2 

W 

9 

0:33 
0.0 

6:18 
2.6 

12:43 
0.1 

18:42 
3.0 

s,M 

10 

1:28 
0.0 

7:12 
2.4 

13:22      19:24 
0. 3         8. 1 

Th,10 

2:34 
-0.2 

8:22 
2.8 

14:42 
0.0 

20:42 
3.2 

Th 

10 

151 
-0.1 

7K>9 
2.8 

13:36 
—0.1 

19:33 
3.2 

•  jTujll 

2:12 
—0.1 

7:.'i8 
2.5 

1407      20:12 
0.8         8.2 

F    11 

8:20 
-0.3 

9:10 
2.9 

15:80 
-0.1 

21:30 
3.2 

• 

F 

11 

2:07 
-0.2 

7:57 
3.0 

14:25 
—0.2 

20:22 
3.2  1 

|W12 

2:58 
-0.2 

8:44 
2.6 

14:55      20:59 
0.2         8,2 

P 

S 

12 

4:08 
-0.8 

9:55 
3.1 

16:20 
-0.2 

22:18 
8.2 

E 
P 

S 

12 

2:52 
-0.8 

8:45 
8.2 

15:18 
-0.8 

21:10 
3.2 

!Th;  13 
'      1 

8:43 
-0.2 

9:30 
2.7 

15:48      21:47 
0.1         8.2 

E 

s 

13 

4:47 
-0.2 

10:48 
8.1 

17:10 
-0.1 

28:08 
8.1 

s 

13 

3:85 
-0.8 

9:30 
8.8 

16:02 
-0,8 

21:58 
3.1 

F    14 

4:28 
-0.2 

10:17 
2.8 

16:88      22:86 
0.1         8.1 

M 

14 

5:88 
-0.1 

11:31 
8.1 

18:ai 
-0.1 

23:55 
2.9 

M 

14 

4:18 
-0.2 

10:18 
8.8 

16:58 
-0.3 

22:47 
8.0 

S  !l5 

1 

6:13 
-0.2 

11:05 
2.9 

17:27      28:26 
0.1         8.0 

Tu 

15 

6:20 
0.0 

12:23 
8.1 

19:00 
0.1 

Tu 

15 

6K)5 
-0.1 

11K» 
8.8 

17:45 
-0.2 

23:a5 
2,8 

B|  S.16 

1       , 

6:5S 
—0.1 

11:55 
2.9 

18:22    .    .    . 
0.1    ..    . 

1> 

W 

16 

0:46 
2.7 

7:12 
0.1 

13:17 
8.0 

20:01 
0.2 

W 

r 

6:65 
0.0 

12:00 
8.1 

18:42 
0.0 

:  :  : 

P,M   17 

1      1 

0:15 
2.9 

6:48 
0.0 

12:47      19:20 
8.0         0.2 

Th 

17 

1:41 
2.6 

8:10 
0.2 

14:15 
2.9 

21:0^ 
0.3 

D 

Th 

17 

0:27 
2.6 

6:51 
0.1 

12:56 
3.0 

19:43 
0.2 

D  Tu'18 

I 

1:07 
2.7 

7:38 
0.1 

18:40      20:20 
8.0         0.2 

F 

18 

2:45 
2.8 

9:18 
0.3 

15:19 

2.H 

22:16- 
0.3 

N 

F 

18 

1:26 
2.4 

7:56 
0.3 

18:57 
2.8 

20:51 
0.3 

W'l9 

2:03 
2.6 

8:33 
0.2 

14:87      21:24 
2.9         0.2 

N 

S 

19 

3:66 
2.3 

10:21 
0.8 

16:L8 

2.8 

23:22 
0.3 

8 

19 

2:88 
2.8 

9H)2 
0.8 

15:08 
2.7 

22:00 
0.3 

Th'20 

3:03 
2.4 

9:32 
0.2 

15:87      22:28 
2.9         0.2 

H   20 

2.3 

11:25 
0.2 

17:27 

2.8 

S 

20 

8:46 
2.2 

10:12 
0.3 

16:11 
2.6 

23:06 
0.3 

F   21 

4:08 
2.4 

10:88 
0.2 

16:88      23:32 
3.0         0.2 

M 

21 

0:20 
0,2 

6:08 
2.4 

12:26 
0.1 

18:25 
2  9 

M 

21 

4:53 
2.3 

11:20 
0.2 

17:14 
2.7 

.    .    . 

8j22 

5:14 
2.3 

11:86 
0.2 

17:38    .     .    . 
8.0    ..    . 

Tu 

22 

1:18 
0.1 

7:02 
2.5 

18:22 
0.0 

19:18 
2.9 

Tu 

22 

0:00 
0.2 

6:60 
2.4 

12:15 
0.1 

18:12 
2.7 

N    Sj23 

032 
0.1 

6:18 
2.4 

12:34      18:86 
0.1         3.0 

c 

W 

23 

2:00 
0.0 

7:60 
2.6 

14:10 
-0.1 

20:05 
8.0 

\V 

23 

0:50 
0.1 

6:40 
2.6 

18H)6 
0.0 

19:01 
2.8 

Mj24 

1:25 
0.0 

7:15 
2.5 

18:80      19:29 
0.0         8.1 

Th 

24 

2:44 
-0.1 

8:32 
2.8 

14:57 
-0.1 

20:60 
3.0 

Th 

24 

1:35 
0.0 

7:22 
2.7 

13:62 
-0.1 

19:47 
2.8 

0  Tu25 

2:16 
-0.1 

8H>7 
2.6 

14:24      20:22 
-0.1         3,1 

F 

25 

3:24 
-0,1 

9:12 
2,9 

15:39 
—0.1 

21:82 
8.0 

v./ 

F 

25 

2:16 
0.0 

8:01 
2.8 

14:83 
—0.1 

2057 
2.8 

W  26 

1 

8:08 
-0.1 

8:55 
2.7 

15:14      21:10 
-0.1         8.1 

E 

8 

26 

4:00 
—0.1 

9:60 
2.9 

16:20 
-0.1 

22:11 
2,9 

E 

8 

26 

2:52 
0.0 

8:88 
2.9 

16:13 
-0.1 

21:04 

2.8 

Th  27 

1      ', 

8:48 
-0.2 

9:40 
2.8 

16:02      21:56 
—0.1         8.0 

i 

27 

4:38 
0.0 

10:27 
2.9 

17:00 
0.0 

22:50 
2.8 

S 

27 

3:27 
0.0 

9:13 
8.0 

15:48 
-0.1 

21:40 
2.8 

!F,28 

1       ; 

4:88 
-0.2 

10:23 
2.8 

16:49      22:40 
0.0         2.^ 

A 

M 

28 

6:15 
0.1 

11.05 
2.9 

17:39 
0.1 

23:28 
2.7 

A 

M 

28 

4:00 
0.1 

9:48 
8.0 

16:25 
-0.1 

22:16 
2.7 

S,29 

6:15 
-0.1 

11:04 
2.8 

17:86      23:23 
0.0         2.8 

Tu 

29 

4:82 
0.2 

10r24 
3.0 

17KB 
0.0 

22:60 
2.6 

E 

S'30 

5:55 
0.0 

11:47 
2.8 

1830    .    ,    . 
0.1    ,.    . 

VV 

:W) 

6KK 
0.8 

11:02 
2.9 

17:48 
0.1 

28:18 
2.6 

A 

M 

31 

0.-07 
2.7 

6:27 
0.1 

12:28      19:05 
2.8         0.2 

Th 

31 

6:34 
0.4 

11:42 
2.9 

18:28    .    .    . 
0.2     ..    . 

i  of  each  day; 
are  reckoned 
n,  and  which 
chart,  unless 

the  forenoon 
47  is  8:47  p.m. 
r  south  of  the 

Thetid 
acomparis 
from  Meat 
is  1.4  feet  b 
a  minus  (- 

The  til 
(a.m.),all 

#,  nen 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  sound 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 
ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wht 
r  moon;  }).  1st  quar.:  O.  f^iH  moon;  Cf  8d  < 
,  P,  moon  in  4>og8e  or  perigee. 

Ih  their  times  on  the  first  .ine  and  heights  o 
her  it  is  high  or  low  water.   The  heighU*.  in 
lings  on  the  Coast  and  Geodetic  Rurvev  Chf 
water,  add  the  tabular  height  to  the  soundi 
ibtractit. 

W.:  0^  is  midnight,  12^  is  noon;  all  houra  U 
sn  diminished  by  12  give  the  times  after  noor 
luar.;  B,  moon  on  the  equator;  N,  S,  moon 

n  the  second  lin< 

feet  and  tenths, 

irts  for  this  regio 

ngs  given  on  the 

»s  than  12  are  In 
i;  for  instance,  15 
farthest  north  oi 
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APRIL. 

MAY. 

JUNE. 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  Hig 
LowWater. 

hand 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

0:08 
2.5 

6:10      12:28 
0.5        2.8 

19:17 
0.3 

S 

1 

0:29 
2.5 

6:33 
0.6 

12:50 
2.8 

19:40 
0.2 

W     1 

1 

2M) 
2.7 

8:80 
0.4 

14.-22 
2.7 

20:69 
0.2 

s 

a 

S 

2 

0:54 
2.4 

7:00      13:18 
0.6         2.7 

20:12 
0.3 

c 

M 

2 

1:25 
2.6 

7:40 
0.6 

13:47 
2.7 

20:38 
0.3 

E 

Th;   2 

2:67 
2.8 

9:35 
0.3 

isaj 

2.7 

21:M 
0.2 

IS 

3 

1:48 
2.3 

8:02      14:15 
0.6        2.7 

21:12 
0.3 

Tu 

3 

2:23 
2.5 

8:51 
0.6 

14:49 
2.7 

21:85 
0.2 

F     3 

8:64 
3.0 

10:37 
0.1 

16:33 
2.6 

22:48 
0.1 

M 

4 

2:50 
2.3 

9:13      15:18 
0.6         2.7 

22:11 
0.3 

|W 

4 

3.-25 
2.6 

10:00 
0.3 

15:53 
2.7 

22:32 
0.2 

S      4 

4:49 
S.1 

11:34 
0.0 

17:22 
2.7 

23:41 
0.0 

Tu 

6 

3:63 
2.4 

10:22      16:20 
0.4         2.8 

23:08 
0.2 

Th 

5 

4:'22 
2.8 

11:02 
0.1 

16:53 
2.8 

23:24 
0.1 

P 

S 

5 

6:45 
3.2 

12:30 
-0.2 

18:18 
2.7 

•    ■     • 

W 

6 

4:52 
2.6 

11:26      17:22 
0.2         2.9 

E    F 

6 

5:18 
3.0 

11:59 
—0.1 

17:50 
2.9 

.    .    . 

M 

6 

0:34 
-0.1 

6:38 
3.3 

13:24 
-0.2 

19:14 
2.7 

Th 

7 

OKX) 
0.0 

5:48      12:21 
2.8         0,0 

18:17 
3.0 

,  SI    7 

0:15 
—0.1 

6:11 
3.2 

12:51 
-0.2 

18:43 
2.9 

• 

Tu    7 

1:27 
—0.1 

7:32 
3.4 

14:18 
-0.3 

20:0^ 
2,7 

F 

8 

0:48 
-0.1 

6:39      13:13 
3.1     —0.2 

19:09 
8.1 

P    S  ,    8 

1:03 
-0.2 

7:02 
3.3 

13:43 
-0.4 

19:36 
2.9 

N '  VV     8 

2:20 
-0.1 

8:24 
3.4 

16:10 
-0.3 

21  .-01 
2.8 

£ 

• 

S 

9 

1:35 
—0.2 

7:29      14:(M 
3.3     —0.4 

20:00 
3.1 

•  M     9 

1:50 
-0.2 

7:62 
3.6 

14:J» 
—0.4 

20:27 
2.9 

;Th    9 

! 

3:14 
-0.1 

9:18 
3.8 

16K)3 
—0.3 

21*:54 
2.7 

P 

IS 

10 

2:20 
—0.3 

8:17      14:56 
3.4     —0.4 

20:48 
3.1 

Tu  10 

1 

2:40 
-0.2 

8:43 
3.5 

15:25 
-0.4 

21:12 
2.9 

1  F    10 

4:10 
—0.1 

10:12 
3.2 

16:55 
—0.2 

22:4S 
2, 7 

M 

11 

3:07 
—0.3 

9:a5      15:43 
3.5     -0.4 

21:36 
3.0 

W,ll 

3:31 
—0.2 

9:35 
3.4 

16:13 
—0.3 

22:08 
2.8 

S    11 

1 

6K)7 
0.0 

11:05 
3.1 

17:48 
-0.1 

23:42 
2.7 

Tu 

12 

3:53 
—0.2 

9:54      16:38 
3.4     —0.4 

■22:25 
2:9 

N   Th'  12 

1       1 

4:24 
—0.1 

10:27 
3.3 

17:12 
—0.2 

23:03 
2.7 

S    12 

1       ' 

6:06 
0.1 

12:01 
2.9 

18:43 
0.0 

W 

13 

4:42 
—0.1 

10:46      17:27 
3.3     —0.2 

23:17 

2.8 

F  ;i3 

5:21 
0.0 

11:22 
3.1 

18:08 
-0.1 

23:59 
2.6 

1 M ;  13 

0:87 
2.7 

7:06 
0.2 

12:56 
2.8 

19:37 
0.0 

Th 

14 

5:36 
0.0 

11:40      18.-2(J 
3. 1     —0. 1 

S    14 

6:23 
0.1 

12:20 
2.9 

19:07 
0.0 

•    •    • 

D 

Tu  14 

1:29 
2.6 

8:06 
0.2 

18:58 
2.6 

20:30 
0.1 

N 

F 

15 

0:12 
2.6 

6:35      12:87 
0.2         2.9 

19:27 
0.1 

D 

S    15 

1 

0:58 
2.5 

7:28 
0.2 

13:21 
2.8 

20:08 
0.1 

E 

W   15 

2:22 
2.6 

9:04 
0.2 

14:50 
2.5 

21.-21 
0.2 

D 

S 

16 

1:13 
2.4 

7:42      13:40 
0. 3         2.| 

20:32 
0.2 

,  M  j  16 

1:59 
2.5 

8:33 
0.3 

14:23 
2.6 

21:07 
0.2 

Th  16 

3:14 
2.7 

10:00 
0.2 

15:44 
2.4 

22:10 
0.2 

s 

17 

2:20 
2.4 

8:52      14:47 
0.3         2.6 

21:38 
0.2 

,Tu 

17 

2:58 
2.5 

9:37 
0.2 

15:25 
2.5 

22:03 
0.2 

1  F,17 

4:00 
2.7 

10:50 
0.2 

16:37 
2.4 

22:56 
0.3 

M.18 

1 

3r27 
2.4 

9:68      15:5;^ 
0.3         2.6 

22:39 
0.2 

\V 

18 

3:53 
2.G 

10:36 
0.2 

16:25 
2.5 

22:5.^ 
0.2 

A    S    18 

4:46 
2.7 

11:37 
0.2 

17^25 
2.3 

23:40 
0.3 

Tu 

19 

4:27 
2.4 

11:00      16:55 
0.2         2.6 

23:32 
0.2 

E  1  Th  19 

1       , 

4:44 
2.6 

11:27 
0.2 

17:18 
2.5 

2:?:  41 
0.2 

1  S    19 

5:28 

2.8 

12:21 
0.2 

18K» 
2.3 

VV 

20 

5:20 
2.0 

11:56      17:50 
0. 1         2. 6 

F 

20 

5:29 
2.7 

12:14 
0.1 

•18:06 
2.5 

M    20 

0:21 
0.3 

6:11 
2.9 

13:02 
0.1 

18:49 
2.4 

Th 

21 

0:18 
0.1 

6:07      12:48 
2.7         0.0 

18:38 
2.6 

A 

S 

21 

0:22 
0.2 

6:10 
2.8 

12:56 
0.0 

18:48 
2.6 

Tu  21 

1       1 

1:00 
0.4 

6.52 
2.9 

13:42 
0.0 

19.30 
2.4 

E 

F 

22 

1:00 
0.0 

6:47      13:26 
2.8     —0.1 

19:20 
2.7 

s 

^ 

1:02 
0.2 

6:48 
2.9 

13:34 
0.0 

19:26 
2.5 

0,W  22 

1.38 
0.6 

7:34 
3.0 

14r28 
0.0 

20:10 
2.4 

S 

23 

1:40 
0.0 

7:26      14:06 
2.9     -0.1 

19:58 
2.7 

M   23 

1:87 
0.2 

7:25 
3.0 

14:11 
—0.1 

20:01 
2.5 

8  Th  23 

2:17 
0.6 

8:16 
3.1 

15:a'> 
-0.1 

20:48 
2.5 

o 

A 

s 

24 

2:15 
0.1 

8:01      14:42 
8.0     -0.1 

20:33 
2.7 

0|Tu 

1 

24 

2:12 
0.3 

8:03 
3.0 

14:49 
—0.1 

20:37 
2.5 

;  F   24 

2:56 
0.5 

8:58 
3.1 

15:47 
—0.1 

21:31 

2.6 

M 

25 

2:49 
O.J 

8:36      16:18 
3.0     -0.1 

21:07 
2.7 

W 

25 

2:45 
0.3 

8:41 
3.1 

15:28 
-0.1 

21:13 
2.5 

S    25 

3:38 
0.4 

9:44 
3.1 

16:30 
—0.1 

22:15 
2.7 

Tu 

26 

3:20 
0.2 

9:11      15:55 
3.0     —0.1 

21:42 
2.6 

Th 

26 

3:13 
0.4 

9:21 
3.1 

16K)9 
-0.1 

21:52 
2.5 

S    26 

4:28 
0.8 

10:81 
3.0 

17:18 
-0.1 

23K)1 
i7 

W 

27 

3:51 
0.3 

9:48      16:34 
3.0         0.0 

22:18 
2.6 

s 

F 

27 

3:53 
0.4 

10:03 
8.0 

16:62 
0.0 

'22:34 
2.6 

M   27 

5:12 
0.3 

11:18 
2.9 

17:68 
0.0 

23:4S 

2.^ 

Th 

28 

4:22 
0.4 

10:28      17:14 
3.0        0.0 

22:66 
2.5 

S 

28 

4:85 
0.4 

10:48 
3.0 

17:36 
0.0 

23:19 
2.6 

Tu  28 

6:07 
0.3 

12:08 
•2.9 

18:44 
0.1 

S 

F 

29 

4:55 
0.5 

11:11      17:58 
2.9         0.1 

28:40 
2.5 

s 

29 

5:23 
0.5 

11:36 
2.9 

18:23 
0.1 

C  W   29 

1 

0:40 

2.8 

7:05 
0.3 

13K)2 
2.8 

19:33 
0.1 

S 

30 

5:39 
0.6 

11:58      18:48 
2.8         0.2 

M 

30 

0:09 
2.6 

6:18 
0.5 

12:27 
2.8 

19:13 
0.2 

ElTh  30 

1:34 
2.9 

8K)7 
0.8 

13:66 
2.7 

2056 
0.2 

C 

Tu 

31 

1:02 
2.6 

7:28 
0.4 

13:23 
2.7 

20:06 
0.2 

The  tid 
a  comparia 
from  Meai 
is  1.4  feet  I 
a  minus  (- 

The  til 
(a.m.),all 

#,  ncv 
equator;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 

1  Low  Water,  which  Is  the  datum  of  sound 
)elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  Is  before  the  height.  In  which  case  s 
ne  used  Is  Eastern  Standard.  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whei 
T  moon;  ]),  Ist  quar.;  Q.  ^"^1  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights.  Ir 
ings  on  the  Coast  and  Gerxietlc  Survey  Ch« 
water,  add  the  tabular  height  to  the  soundi 
ubtract  it. 

I  W.;  0»>  is  midnight;  12»>  is  noon;  all  hours  1 
1  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
Ings  given  on  the  chart,  unless 

ess  than  12  are  In  the  forenoon 
:  for  Instance,  15:47  Is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JU 

LY. 

d  Height  of  Hifl 
LowWater. 

AUG 

U8T. 

IHeiffbtofHighand 
LowWater. 

SEPTE 

MPER. 

i  Heigh 
LowW 

1 

i 

Dayol— 

Time  an 

hand 

S 

Dayof- 

Time  am 

C  iDayof- 

Timean< 

tofHig 
ater. 

hand 

W.  JMo. 

W. 

Mo. 

S 

w. 

Mo. 

1 

F 

1 

2:26 
3.0 

9:10 
0.2 

14:52 
2.6 

21:18 
0.2 

iM 

j 

1 

4:02 
•  3.0 

10:58 
0.2 

16:37 
2.3 

22:58 
0.2 

Th 

1 

5:57 
2.8 

12:46 
0.1 

18:88 
2.5 

1     s 

t 

2 

8:24 
8.0 

10:12 
0.2 

16:52 
2.5 

22:16 
0.2 

NiTu 

1 

2 

6K)5 
3.0 

12:02 
0.2 

17:43 
2.4 

.    .    . 

F 

2 

0:54 
0.0 

6:52 
2.9 

18:86 
0.0 

19:24 
2.6 

p   S 

1 

3 

4:82 
8.1 

11:18 
0.1 

16:55 
2.5 

23:16 
0.1 

'w 

3 

0:00 
0.1 

6:06 
3.0 

12:69 
0.0 

18:43 
2.5 

•  s 

3 

1:45 
-0.1 

7:48 
3.0 

14:20 
-0.1 

20:08 
2.8 

M 

4 

6:21 
8.1 

2:18 
0.0 

2.5 

.    .    . 

Th 

1 

4 

1:00 
0.0 

7:08 
3.1 

13:62 
-0.1 

19:40 
2.6 

s 

1 

4 

238 
-0.2 

8:30 
CO 

15K)2 
-0.2 

20:50 
2.9 

•  Tu 

5 

0.12 
0.0 

6:19 
8.2 

13:10 
-0.1 

18:55 
.    2.5 

•  1  F 

5 

1:57 
-0,1 

7.57 
3.1 

14:41 
-0.1 

20:30 
2.7 

EM 

5 

8:20 
-0.2 

9:12 
3.0 

15:45 
-0.2 

21:30 
3.0 

N    W 

6 

1:11 
0.0 

7.16 
3.2 

14:04 
-0.2 

19:62 
2.6 

'  S 

1 

6 

2:49 
-0.2 

8.47 
3.1 

1557 
-0.2 

21:17 
2.8 

Tu 

6 

4:02 
-0.2 

9:36 
2.9 

16:20 
-0.1 

22:10 
8.0 

iTh 

7 

2.-07 
-0.1 

8:10 
3.3 

14:56 
-0.2 

20:46 
2.7 

1 

7 

3:39 
-0.2 

9:36 
3.1 

16:12 
-0.2 

22:01 
2.9 

W 

7 

4:43 
-0.1 

10:34 
2.8 

17«2 
0.0 

22:48 
3.0 

F 

8 

3:02 
-0.1 

9:02 
3.2 

15:47 
-0.2 

21:88 
2.8 

M|    8 

4:28 
-0.2 

10:22 
3.0 

16:54 
-0.2 

22:45 
2.9 

iTh 

1 

8 

6:25 
0.0 

11:13 
2.7 

17:35 
0.2 

23:27 
2.9 

S 

9 

8:57 
-0.1 

9:55 
3.2 

16:36 
-0.2  1 

22r28 
2.8 

E'Tu    9 

5:15 
-0.1 

11:06 
2.9 

17:37 
-0.1 

28:27 
2.9 

a!f 

9 

6:07 
0.1 

11:52 
2.6 

18:12 
0.8 

s 

10 

460 
-0.1 

10.45 
3.1 

17:24 
-0.2 

23.17 

2.8 

W  10 

j       ! 

6:01 
0.0 

11:50 
2.8 

18:18 
0.0 

!s 

1 

10 

0:07 
2.8 

6:52 
0.2 

12:82 
2.5 

18:32 
0.5 

M   11 

5:42 
0.0 

11:36 
2.9 

18:12 
-0.1 

iTh'll 

1      1 

0:10 
2.9 

6:48 
0.1 

12:33 
2.6 

19:00 
0.2 

.« 

11 

0:50 
2.7 

7:42 
0.3 

18:15 
2.3 

19:35 
0.6 

Tu 

12 

0:03 
2.8 

6:36 
0.1 

12:26 
2.8 

18:58 
0.0 

A 

F|l2 

0:52 
2.8 

7:35 
0.2 

13:12 
2.5 

19:44 
0.3 

Im 

12 

1.37 
2.6 

8:35 
0.4 

14:06 
2.2 

20:28 
0.7 

"e!  W 

13 

0.51 
2.8 

7:29 
0.2 

18:14 
2.6 

19:47 
0.1 

S 

13 

1:37 
2.-7 

8:25 
0.3 

14:02 
2.3 

20:29 
0,5 

8,Tuil3 

1      1 

2:30 
2.6 

9:32 
0.4 

16:02 
2.2 

21:30 
0.6 

D 

Th 

14 

1:38 
2.7 

8:22 
0.2 

14.03 
2.5 

20.34 
0.2 

;* 

1 

14 

2:23 
2.7 

9:18 
0.4 

14:51 
2.2 

21:18 
0.6 

;w 

14 

3:28 
2.6 

10:28 
0.3 

16:02 
2.2 

22:32 
0.5 

A 

F 

15 

2  25 
2.7 

914 
0.3 

14:63 
2.3 

21.20 
0.3 

;m  15 

1 

3:13 
2.6 

10:12 
0.4 

15:45 
2.2 

22:10 
0.6 

iTh 

15 

4:29 
2.7 

11:22 
0.2 

17K)0 
2.4 

23:30 
0.4 

S 

16 

8.12 
2.7 

10:05 
0.3 

15:45 
2.3 

22:07 
0.4 

s  Tu  16 

4:07 
2.7 

11:05 
0.3 

10:42 
2.2 

23:04 
0.5 

F 

16 

5:26 
2.8 

12;12 
0.1 

17:56 
2.6 

s 

17 

4.00 
2.7 

10:55 
0.3 

16:35 
2.2 

22:53 
0.5 

JW,17 

6:00 
2.7 

11:57 
0.2 

17.36 
2.3 

23:57 
0.4 

S 

17 

0:24 
0.2 

6:18 
2.9 

12:60 
0.0 

18:48 
2.8 

M 

18 

4:47 
2.7 

11:43 
0.3 

17:23 
2.2 

23:40 
0.5 

jThlS 

5:53 
2.8 

12:44 
O.l 

18:27 
2.4 

o's    18 

1:18 
0.0 

7:10 
3.0 

13:43 
-0.1 

19:31 
3.0 

Tu 

19 

5.33 
2.8 

12:30 
0.2 

18:12 
2.3 

F    19 

0:47 
0.3 

6:43 
3.0 

13:30 
0.0 

19:14 
2.6 

EM;  19 

'     1 

2:02 
-0.2 

7:58 
8.1 

14:28 
-0.2 

20:17 
3.2 

s    W 

20 

0:26 
0.4 

622 
2.9 

1315 
0.1 

18:57 
^2.3 

C    S  ,20 

1 

1:36 
0.1 

7:32 
3.1 

14:14 
-0.1 

20  00 
2.8 

Tu 

1 

20 

2:50 
-0.3 

8:45 
3.2 

16:08 
-0.3 

21:02 
3.3 

Th 

21 

1  13 
0.4 

7;08 
3.0 

13:58 
0.0 

19:42 
2.5 

S^21 

2:22 
0.0 

8:20 
3.1 

14:57 
0.2 

20:43 
3.0 

P   w 

21 

3:37 
-0.3 

9:32 
3.1 

15:60 
-0.2 

21:60 
3.4 

0|F 

22 

1:55 
0.3 

7:53 
3.1 

14:41 
-0.1 

20:25 
2.6 

M   22 

3:10 
-0.1 

907 
3.2 

15:40 
-0.2 

21:29 
8.1 

Th 

22 

4:36 
-0.3 

10:18 
3.0 

16:86 
-0.1 

22:37 
3.3 

■  S 

23 

2:39 
0.2 

8:40 
3.1 

15:24 
-0.2 

2108 
2.7 

E|Tu  23 

3:57 
-0.2 

9:58 
3.2 

16:20 
-0.2 

22:15 
3.2 

iF 

23 

6:15 

-0.2 

11:05 
2.8 

1732 
0.0 

28:28 
3.2 

s 

24 

3:25 
O.l 

9:26 
8.1 

16K)7 
-0.2 

21:53 
2.8 

p'w!24 

4:43 
-0.2 

10.38 
8.1 

17:02 
-0.1 

23:00 
3.2 

!s 

1 

24 

6.11 
-0.1 

11:55 
2.7 

18:16 
0.1 

:  :  : 

M 

25 

4:12 
0.1 

10:12 
3.1 

16:48 
-0.2 

22:38 
2.9 

Th25 

5:34 
-0.1 

11:25 
2.9 

17:47 
0.0 

23:50 
3.2 

c  s 

25 

0:22 
3.1 

7:10 
0.2 

12:62 
2.6 

19:15 
0.2 

Tu 

26 

5:00 
0.1 

10:59 
3.0 

17:32 
-0.1 

23:25 
3.0 

F   26 

6:27 
0.0 

12:18 
2.7 

18:34 
0.1 

N  '  M 

26 

1:22 
3.0 

8:17 
0.3 

13:55 
2.4 

20:23 
0.8 

E 

W 

27 

6:52 
0.1 

11:47 
2.9 

18:16 
0.0 

(lI  S    27 

0:42 
3.1 

7:26 
0.1 

13:06 
2.5 

19:30 
0.2 

Itu 

27 

2:27 
2.8 

9:25 
0.4 

15:06 
2.8 

21:35 
0.4 

'       Th 

28 

0:14 
3.0 

6-47 
0.1 

12:36 
2.8 

19«2 
0.1 

is    28 

1:38 
3.0 

8:30 
0.3 

14:05 
2.4 

20:33 
0.3 

w 

28 

8:35 
2.7 

10:83 
0.3 

16:17 
2.3 

22:43 
0.2 

C 

F 

29 

1K)6 
8.0 

7:45 
0.2 

13:28 
2.6 

19:53 
0.2 

N|M  29 

2:40 
2.9 

9:39 
0.3 

15:14 
2.2 

21:43 
0.3 

Th 

29 

4:43 
2.7 

11-32 
0.2 

17:20 
2.4 

23:45 
0.1 

p 

S 

30 

2:02 
3.0 

8:48 
0.2 

14:25 
2.5 

20:52 
0.2 

,TU30 

3:48 
2.8 

10:49 
0.3 

16:27^ 

2.y 

22:51 
0.2 

1  F 

30 

6:43 
2.7 

12:25 
0.1 

18:12 
2.6 

•    •    • 

1     s 

31 

3:00 
3.0 

9:53 
0.3 

15:27 
2  4 

21:53 
0.3 

W   31 

4:.M 
2.8 

11:52 
0.2 

17:35 
2.S 

23:M 
0.1 

The  tid 

i  a  comnaris 

1  from  Mean 

.  i»  1.4  feet  b 

a  minus  (- 

The  til 

.  forenoon  ( 

is  8:47  p.  m 

#,ne^ 

equator;  A 

es  are  placed  in  the  order  of  oc'currence,  wi 
on  of  consecutive  helKhts  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soun( 
letow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
me  used  Is  Eastern  Standard,  75th  MeridJ 
Bk  m.),  all  greater  are  in  the  afternoon  (p.  m. 

rmoon;  3).  1st  quar;  O.  'all  moon;  C  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 

Iher  it  is  high  or  low  water.    The  heights,  ii 

iings  on  the  Coast  and  GecxJetic  Survey  Chi 

water,  add  the  tabular  height  to  the  soundi 

Tibtrattit. 

an  W.;  O"*  is  midnight,  12»'  is  noon,  all  h 

)  and  when  diminished  by  12  give  the  times 

)uar.:  E,  moon  on  the  equator:  N,  S,  moon 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ours  less  than  12  are  in  the 
alter  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 

Digitized  by 


Google 


104 


WASHINGTON  (Seventh  Street),  DISTRICT  OF  COLUMBIA,  1910. 


OCTOBER. 

fhand 

NOVEMBER. 

hand 

DECEMBER. 

^ 

Dayc^f- 

Time  and  Height  of  Hl« 
Low  Water. 

^ 

Dayof- 

Time  and  Height  of  Hig 
Low  Water. 

» 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

S 

1 

0:40 
0.0 

6:38      18:10 
2.8        0.0 

18:57 
2.7 

m 

Tu 

1 

1:48 
-0.1 

7:42 
2.6 

13:56 
0.0 

19:45 
2.9 

• 

Th 

1 

2:00 
0.0 

7:48 
2.4 

18:69 
0.2 

19:50 
2.9 

s 

2 

1:28 
-0.1 

7:25      13:51 
2.8      -0.1 

19:38 

2.8 

W 

2 

2:27 
-0.1 

8:19 
2.6 

14:83 
0.1 

20:22 
3.0 

F 

2 

2:38 
-0.1 

8:24 
2.5 

14:87 
0.3 

20:27 
3.0 

E 

• 

M     3 

2:12 
-0.2 

8:08      14:81 
2.8     -0.1 

20:18 
2.9 

A 

Th 

3 

8K)6 
-0.1 

8:54 
2.6 

15:08 
0.2 

20:58 
3.0 

8 

3 

8:17 
-0.1 

9:00 
2.5 

15:11 
0.4 

21KK> 
8.0 

2:54 
-0.2 

8:47      15:08 
2. 8      -  0. 1 

20:50 
3.0 

F 

4 

8r43 
-0.1 

9:28 
2.6 

15:42 
0.8 

21:36 
3.0 

S 

H 

4 

8:57 
0.0 

9:88 
2.5 

16:48 
0.4 

21:47 
2.9 

W     5 

8:33 
-0.2 

9:28     15:44 
2.8        0.0 

21:32 
3.0 

8 

5 

4:21 
0.0 

10:05 
2.5 

16:15 
0.4 

22:12 
2.9 

M 

5 

4:38 
0.0 

10:18 
2.5 

16:26 
0.4 

22:30 
2.9 

Th    6 

4:12 
-0.1 

10:00     16:18 
2. 7        0. 1 

22:08 
3.0 

S 

S 

6 

5:02 
0.0 

10:42 
2.5 

16:50 
0.5 

22:54 
2.9 

Tu 

6 

5:20 
0.0 

11:00 
2.5 

17:10 
0.5 

28:15 

2.8 

A 

F 

7 

4:6U 
0.0 

10:37      16:53 
2.6        0.8 

22:45 
2.9 

M 

7 

5:45 
0.1 

11.-24 
2.5 

17:31 
0.5 

23:88 
2.8 

W 

7 

6:04 
0.1 

11:47 
2.6 

18K)2 
0.4 

.    .    . 

8 

8 

5:31 
0.1 

11:12     17.-27 
2.5        0.4 

23:25 
2.8 

Tu 

8 

6:82 
0.2 

12:10 
2.4 

18:21 
0.6 

.    .    . 

Th 

8 

0:03 
2.8 

6:50 
0.2 

12:87 
2.7 

18:59 
0.4 

S 

9 

6:15 
0.2 

11:62     18:06 
2.4        0.5 

W 

9 

0:28 

2.7 

7:21 
0.3 

13.-02 
2.5 

19:22 
0,6 

D 

F, 

9 

0:56 
2.7 

7:38 
0.2 

18:30 
2.7 

20:00 
0.4 

fl 

M 

10 

0:09 
2.7 

7.'04     12:87 
O.S        2.4 

18:51 
0.6 

D 

Th 

10 

1:22 
2.6 

8:14 
0.8 

13:57 
2.5 

20:28 
0.5 

8 

10 

1:52 
2.7 

8:28 
0.2 

14:24 

2.8 

21 HB 

0.3 

D 

Tu 

11 

OM 
2.7 

7:66     18.-29 
0.8        2.3 

19:48 
0.6 

F 

11 

2:21 
2.6 

9:09 
0.3 

14:65 
2.6 

21:82 
0.4 

£ 

S 

11 

2:49 

2.6 

9:20 
0.2 

1521 
2.9 

22«7 
0.2: 

W 

12 

1:58 
2.6 

8:61      14:27 
0.4        2.8 

20:56 
0.6 

:  8 

12 

8:28 
2.6 

10:02 
0.2 

16:58 
2.8 

22:35 
0.2 

M 

12 

3:47 
2.6 

10:14 
0.1 

16:17 
3.1 

23:04 
0.0 

Th 

13 

2:52 
2.6 

di48      15:27 
0.3        2.4 

22:02 
0.5 

E 

S 

13 

4:22 
2.7 

10:54 
0.1 

16:48 
8.0 

23:31 
0.0 

Tu 

13 

4:47 
2.6 

11:07 
0.1 

17:12 
8.2 

:  :  :[ 

F 

14 

8:55 
2.6 

10:48     16:25 
0.2        2.6 

23:03 
0.8 

M 

14 

5:20 
2.7 

11:44 
0.0 

17:40 
8.1 

W 

14 

0:01 
-0.1 

5:44 
2.6 

12KB 
0.0 

18X)6 
3.S 

S 

15 

4-.56 
2.7 

11:38     17:20 
0.1        2.8 

23:58 
0.1 

Tu 

16 

0:25 
-0.2 

6:14 
2.8 

12:38 
-0.1 

18-.33 
3.8 

P 

Th 

15 

0:56 
-0.2 

6:42 
2.6 

12:57 
-0.1 

19:08 
3.4 

s 

16 

5:51 
2.9 

12:22     18:12 
0.0        3.0 

.    .    . 

9 

W 

16 

1:17 
-0.3 

7:06 
2.8 

13:22 
-0.2 

19:24 
3.4 

c 

F 

16 

1:60 
-0.8 

7:38 
2.7 

18*1 
-0.1 

19:56 
34 

£ 

M 

17 

0:50 
-0.1 

6:42     13:09 
8.0     -0.1 

19:00 
3.2 

Th 

17 

2K» 
-0.8 

7:57 
2.8 

14:10 
-0.2 

20:15 
8.5 

N 

8 

17 

2:44 
-0.3 

8:33 
2.7 

14:47 
-0.1 

20*0, 
3.4  1 

o 

Tu 

18 

1.40 
-0.8 

7:82     18:58 
8.0     -0.2 

19:48 
8.3 

F 

18 

2:58 
-0.4 

8:47 
2.8 

15K)2 
-0.2 

21.-07 
3.5 

S 

18 

8:37 
-0.3 

9:28 
2.7 

15:42 
-0.1 

21:45' 

3.Si 

p 

W 

19 

2:28 
-0.4 

8:20     14:88 
3.0     -0.8 

20:37 
3.4 

N 

8 

19 

8:52 
-0.4 

9:40 
2.8 

15:66 
-0.1 

22.-00 
8.4 

|m 

19 

4:30 
-0.3 

10:21 
2.7 

16:41 
-0.1 

22:40 
3.2] 

Th 

20 

8:17 
-0.4 

9:08     l6:24 
8.0     -0.2 

21:25 
3.5 

S 

20 

4:45 
-0.3 

10:84 
2.7 

16:61 . 
0.0 

22:66 
8.2 

Tu 

20 

5:22 
-0.2 

11:16 
2.7 

17:88 
0.0 

23.-SSi 

3.0 

F 

21 

4:08 
-0.4 

9:57     16:12 
2.9     -0.1 

22:15 
3.4 

M 

21 

5:40 
-0.2 

11:30 
2.6 

17:52 
0.1 

23:51 
3.0 

w 

21 

6:17 
-0.1 

12K» 
2.7 

18:87 
0.0 

:  : : 

S 

22 

5:00 
-O.S 

10:46      17KM 
2.8        0.0 

28:10 
8.2 

Tu 

22 

6:48 
0.0 

12:38 
2.6 

18:55 
0.2 

Th 

22 

0:30 
2.9 

7:10 
0.0 

18K)2 

2.7 

19:86 
0.1 

N 

s 

23 

5:55 
-0.1 

11:41      18:02 
2.6        0.1 

.     .    . 

c 

W 

23 

0:52 
2.8 

7:88 
0.1 

13:28 
2.5 

20KX) 
0.2 

5 

F 

23 

1:26 
2.7 

8K)1 
0.0 

13:56 
2.7 

20*6 
0.2 

M 

24 

0:07 
8.0 

6:66     12:40 
0.0        2.5 

19:07 
0.2 

Th 

24 

1:54 
2.7 

8:37 
0.1 

14:80 
2.5 

21:05 
0.2 

8 

24 

2:22 
2.6 

8:54 
0.1 

14:49 
2.7 

21:33 
0.2 

c 

Tq 

25 

1:07 
2.8 

8.00     13:45 
0.2        2.4 

20:15 
0.3 

F 

25 

2:67 
2.6 

9:33 
0.1 

15:27 
2.6 

22:06 
0.2 

S 

25 

8:20 
2.4 

9:44 
0.2 

15:40 
2.7 

2228 
0.2 

W 

26 

2:13 
2.7 

9:05     14:62 
0.2        2.4 

21:24 
0.3 

E 

s 

26 

8:67 
2.5 

10:26 
0.1 

16:80 
^  2.6 

23:01 
0.1 

M 

26 

4:16 
2.4 

10:88 
0.2 

16:88 
2.7 

23:18 
0.2 

Th 

27 

3:21 
2.6 

10:07     15:66 
0.2        2.4 

22:30 
0.2 

s 

27 

4:54 
2.5 

11:15 
0.1 

17:08 
2.7 

23:53 
0.1 

A 

Tu 

27 

6:06 
2.8 

11:20 
0.8 

17:13 
2.7 

F 

28 

4:28 
2.6 

11:02     16:63 
0.2        2.5 

23:27 
0.1 

M 

28 

5:45 
2.5 

12.00 
0.1 

17:62 
2.8 

:  •  ; 

W 

28 

0:06 
0.2 

5:54 
2.8 

12:08 
0.8 

17*7' 
2.8 

8 

29 

6s24 
2.6 

11:52     17:48 
0.1        2.7 

Tu 

29 

0:88 
0.0 

6:31 
2.5 

12:42 
0.2 

18:38 
2.8 

Th 

29 

0:50 
0.1 

6:87 
2.3 

12:47 
0.8 

18:40  V 
2.8 

£ 

S 

30 

0:19 
0.0 

6:16     12:37 
2.6        0.0 

18:27 
2.8 

A 

W 

30 

1:20 
0.0 

7:12 
2.4 

18:21 
0.2 

19:12 
2.9 

F 

30 

1:82 
0.1 

7:18 
2.8 

1827 
0.8 

1920 
2.9 

M 

31 

1:06 
-0.1 

7:00     13:18 
2.6        0.0 

19:07 
2.9 

a 

• 

8 

31 

2:12 
0.0 

7*7 
2.4 

14:06 
0.8 

20*2 
2.9 

a 
fp 

1. 
m 

(a 

Th 
comj 

tfee 

Inius 

Th 

.  m. 

luaU 

etid 
jarlfl 
fean 
tbel 
(-) 
etli 
).all 
ne^ 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundin 
ow  mean  Nea  level.    To  find  the  depth  of  w 
sigrn  is  before  the  height,  in  which  case  sut 
ne  used  Is  Eastern  Standard,  75th  meridian 
greater  afe  in  the  afternoon  (p.  m. )  and  whe 
rmoon;  3),  Ist  qnar;  O.  full  moon;  (C,  8rd 
,  P,  moon  in  Apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  ic 
gs  on  the  Coast  and  Geodetic  Surtey  Charti 
Ater,  add  the  tabular  height  tcitne  soundin 
►tract  It 

W.;  0^  is  midnight,  12*  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 
quar.;  S,  moon  on  the  equator;  N,  8,  moon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
s  for  this  region,  and  which  is 
gs  given  on  the  chart,  nnleoi  a 

SB  than  12  are  in  the  forenoon 
;  for  instance,  15:47  U  8:47  p.  m. 
farthest  north  or  south  of  the 
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of— 

JANUARY. 

FEBRUARY. 

Time  and  Height  of  Big 
LowWater. 

MARCH.                                1 

c  Day 

LowWater. 

S 

Dayof- 

'hand 

^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

0:49 
2.2 

6:45      13:08 
0.8        2.2 

19:12 
0.1 

Tu 

1 

1:42 
2.2 

7:42 
0.5 

18:60 
1.9 

19:51 
0.8 

Tu 

1 

0K)7 
2.3 

6:10 
0.4 

12:13 
2.0 

18:17 
0.3 

1 

s 

2 

1:48 
2.2 

7:41      13:54 
0.5    ,    2.1 

20:00 
0.2 

c 

W 

2 

2:80 
2.2 

8:33 
0.6 

14:40 
1.8 

20:37 
0.4 

W 

2 

0:46 
2.2 

6:54 
0.4 

12:50 
1.9 

18:56 
0.4 

£ 

M 

3 

2:86 
2.2 

8:40     14:60 
0.6        2.0 

20:48 
0.3 

Th 

3 

8:18 
2.2 

9:80 
0.6 

16:87 
L7 

21:27 
0.4 

Th 

3 

1:88 
2.2 

7:46 
0.6 

18:36 
L8 

19:42 
0.* 

A 

Tu 

4 

8:27 
2.2 

9:85     15:48 
0.6        1.9 

21:86 
0.3 

F 

4 

4:10 
2.8 

10:25 
0.6 

16:85 
1.7 

22:18 
0.4 

a 

F 

4 

2:26 
2.2 

8:40 
0.5 

14:34 
1.7 

20:35 
0.5 

W 

5 

4:14 
2.8 

10:28     16:41 
0.6        1.9 

22:20 
0.3 

S 

5 

5:01 
2.4 

11:20 
0.4 

ntsi 

1.8 

23:12 
0.3 

S 

5 

3:27 
2.2 

9:40 
0.5 

15:42 
1.7 

21:36 
0.5 

Th 

6 

4:68 
2,4 

11:17      17:80 
0.5        1.9 

28:07 
0.8 

s 

8 

6 

5:52 
2.5 

12:10 
0.3 

18:22 
1.9 

:  ;  : 

3 

s 

6 

4:22 
2.3 

10:40 
0.4 

16:49 
1.8 

22:88 
0.3 

F 

7 

5:42 
2.5 

12:00     18:15 
0.4        1.9 

23:49 
0.2 

M 

7 

0:06 
0.2 

6:38 
2.7 

18:69 
0.1 

19:08 
2.1 

M 

7 

5:20 
2.6 

11:37 
0.2 

17:47 
2.0 

28:87 
0.2 

8 

8 

6:23 
2.6 

12:45     18:68 
0.2        1.9 

Tu 

8 

.0:68 
0.1 

7:27 
2.8 

18:45 
-0.1 

19:65 
2.2 

Tu 

8 

6:12 
2.6 

12:28 
0.1 

18:88 
2.2 

.    .    . 

8 

9 

0:88 
0.2 

7:06     1837 
2.7         0,1 

19:37 
2.0 

• 

W 

9 

1:43 
-0.1 

8:18 
2.9 

14:80 
-0.2 

20:38 
2.4 

W 

9 

0:84 
0.0 

7K)2 
2.8 

18:16 
-0.1 

19.-27 
2.4 

S 

M 

10 

1:16 
0.1 

7:50     14:10 
2.8       .0.0 

20:18 
2.1 

Th 

10 

2-.88 
-0.2 

9.-00 
2.9 

16:14 
-0.8 

21:22 
2.5 

Th 

10 

1:27 
—0.2 

8:52 
2.9 

14:01 
-0.3 

20:10 
2.6 

•  Tu 

11 

2:00 
0.1 

8:84     14:58 
2.9     -0.1 

21 KX) 
2.2 

F 

11 

8:22 
-0.8 

9:46 
2.9 

16:58 
-0.8 

22K)7 
2.6 

• 

F 

11 

2:18 
-0.4 

8:38 
2.9 

14:46 
—0.4 

20:57 
2.8 

W 

12 

2:46 
0.0 

9:18     16:87 
2.9     -0.2 

21:41 
2.3 

V 

S 

12 

4:12 
-0.8 

10:32 
2.8 

16:42 
-0.8 

22:65 
2.7 

E 
P 

S 

12 

8.-06 
-0.4 

9:25 
2.9 

15:80 
-0.4 

21:44 
2.9 

Th 

13 

8:34 
0.0 

10:05     16:20 
2.9     —0.2 

22:26 
2.3 

E 

s 

13 

6:08 
—0.2 

11:20 
2.7 

17:26 
—0.2 

28:47 
2.7 

s 

13 

8:66 
•    -0.6 

10:10 
2.8 

16:18 
-0.8 

22:83 
8.0 

F 

14 

4:88 
0.0 

10:62     17.-07 
2.9     —0.2 

23:15 
2.4 

M 

14 

5:66 
-0.1 

12:10 
2.6 

18:16 
-0.1 

.    .    . 

M 

14 

4:46 
-0.6 

10A7 
2.6 

16:69 
-0.8 

28:23 
2.9 

S 

15 

5:17 
0.0 

11:40     17:64 
2.6     —0.1 

.    .    . 

Tu 

16 

0:41 
2.7 

6:55 
0.0 

18Ktt 
2.8 

19:07 
0.0 

Tu 

15 

6:88 
-0.8 

11:46 
2.4 

17:48 
-0.2 

.    .  ■. 

£ 

s 

16 

0:08 
2.4 

6:12     12:82 
0.0        2.6 

18:42 
0.0 

)) 

W 

16 

1:42 
2.7 

7:57 
0.2 

14:08 
2,1 

20K)3 
0.1 

W 

16 

0:19 
2.9 

6:36 
-0.1 

12:44 
2.2 

18:42 
0.0 

P 

M 

17 

1:04 
2,5 

7:12     18^25 
0.1        2.8 

19:83 
0.0 

Th 

17 

2:45 
2.6 

9:06 
0.8 

16:28 
1.9 

21K)8 
0.2 

1> 

Th 

17 

1:19 
2.7 

7:38 
0.2 

18:60 
2.0 

19:48 
0.1 

1> 

Tu 

18 

2K» 
2.5 

8:17     14:27 
0.2        2.1 

20:30 
0.1 

F 

18 

8:51 
2.6 

10:20 
0.4 

16:88 
2.0 

22:15 
0.2 

N 

F 

18 

2:26 
2.6 

8:49 
0.8 

16.-06 
2.0 

20:62 
0.2 

W 

19 

8:07 
2.6 

9:28     16:87 
0.2        2.0 

91:28 
0.1 

N 

S 

19 

4:67 
2.7 

11:80 
0.4 

17:45 
2.0 

28:20 
0.1 

B 

19 

8:82 
2.5 

10H)4 
0.4 

16.-26 
2.0 

22:03 
0.2 

Th 

20 

4:10 
2.7 

10-.88     16:60 
0.8        2.0 

22:28 
0.1 

s 

20 

6:57 
2.7 

12:29 
0.8 

18:42 
2.2 

.    .    . 

S 

20 

4:41 
2.6 

11:12 
0.8 

17fi9 
2.1 

23:11 
0.2 

F  21 

5:12 
2.8 

11:40     17:53 
0.8        2.0 

23:29 
0.0 

M 

21 

0:20 
0.0 

6:62 
2.7 

18:18 
0.2 

19:82 
2.3 

M 

21 

6:45 
2.5 

12M 
0.2 

18:22 
2.2 

S 

22 

6:07 
2.9 

12:40     18:62 
0.2        2.1 

.    .    . 

Tu 

22 

1:16 
0.0 

7:48 
2.8 

0.1 

20:18 
2.4 

Tu 

22 

0:12 
0.1 

6:40 
2.6 

12:64 
0.1 

19K)9 
2.4 

N 

s 

23 

0:26 
-0.1 

7K)1      18:82 
2.9        0.1 

19:45 
2.2 

o 

W 

23 

-0.1 

8:80 
2.7 

14:48 
0.0 

20:68 
2.4 

W 

23 

0.0 

7:28 
2.6 

18:86 
0.0 

19:51 
2.5 

M 

24 

1:20 
—0.1 

7:58     14:18 
8.0        0.0 

20:32 
2.3 

Th 

24 

2:62 
0.0 

9:12 
2.7 

15:20 
-0.1 

21:86 
2.6 

Th 

24 

1:61 
0.0 

8:11 
2.6 

14:11 
0.0 

20:30 
2.6 

o 

Tu*25 

! 

2:18 
-0.1 

8:44     15:02 
2.9        0.0 

21:20 
2.4 

F 

25 

8:85 
0.0 

9:62 
2.6 

15:57 

-0.1 

22:15 
2.6 

o 

F 

25 

2:88 
0.0 

8:60 
2.6 

14:47 
0.0 

21:06 
2.6 

w 

26 

8:02 
-0.1 

9:28     15:46 
2.8     —0.1 

22.-04 
2.4 

E 

S 

26 

4:14 
0.1 

10:28 
2.4 

16:82 
0.0 

23:51 
2.5 

E 

8 

26 

8:12 
0.0 

9:26 
2.4 

16:20 
0.0 

21:41 
2.6 

Th 

27 

3:60 
0.0 

10:16      16:87 
2.7     -0.1 

22:44 
2.4 

s 

27 

4:62 
0.2 

11H)8 
2.8 

17KM 
0.1 

23:80 
2.4 

S 

27 

8:46 
0.0 

9:50 
2.8 

16-.51 
0.0 

22:18 
2.5 

F 

28 

4:87 
0.1 

10-.57     17Kn 
2.6        0.0 

23:27 
2.4 

A 

M 

28 

5-.80 
0.8 

lld» 
2.1 

17:40 
0.2 

.    .    . 

A 

M 

28 

4:19 
0.1 

10:80 
2.2 

16:22 
0.1 

22:48 
2.5 

S    29 

6:28 
0.2 

11:40     17:47 
2.4        0.0 

Tu 

29 

4:65 
0.2 

2.1 

16:66 
0.2 

28:22 
2.4 

E 

IS 

30 

0:10 
2.8 

6:06     12:20 
0.8        2.2 

18:27 
0.2 

W 

30 

6:82 
0.2 

U29 
2.0 

17:20 
0.8 

•    •    . 

A 

M 

31 

0:55 
2.8 

6:54      18.-08 
0.4        2.0 

19:08 
0.2 

Th 

31 

0:02 
2.8 

6:16 
0.8 

12:06 
L9 

18K)8 
0.4 

Thetld 
a  oomparis 
from  Near 
is  1.3  feet  t 
a  minus  (- 

The  til 
noon  (a.m 
8:47  p.  m. 

•,neii 
equator;  A 

on  of  consecutive  helfrhts  will  indicate  whe 
i  Low  Water,  which  is  the  datum  of  soundi 
telow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ne  used  is  Eastern  Standard,  75th  meridia 
.),  all  greater  are  in  the  afternoon  (p.  m.)  a 

Ith  their  times  on  the  first  line  and  heights  < 
ther  it  Is  high  or  low  water.    The  heights,  ii 
ngs  on  the  Cfjast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
ubtract  It. 

n  W.;  0»»  is  midnight.  12»»  Is  noon;  all  hour 
nd  when  dimlnlahed  by  12  give  the  times  a 

m  the  second  line  of  each  day 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
LngB  given  on  the  chart,  unless 

B  less  than  12  are  in  the  fore- 
fter  noon;  for  instance,  15:47  is 

rmoon;  }>,  Ist  quar.;  0>  'ull  moon;  (t,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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of— 

APRIL. 

Time  and  Height  of  HIj 
LowWater. 

MAY. 

JUNE. 

-J 

.iDay 

Chand 

:^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  Hi^h  and 
LowWater. 

^ 

W. 

Mo. 

W. 

Mo. 

1 

W. 

Mo. 

F 

1 

0:45 
2.3 

IM     12:50 
0.4        L8 

18:.% 
0.5 

S 

1:06 
2.3 

7:29      12:29 
0.3        1.9 

19:28 
0.6 

W 

1 

2:40 
•2.2 

8:66 
0.2 

15:20 
2.8 

21  :a 
0.2 

S 

2 

1:40 
2.2 

8.-00      13:49 
0.4        1.8 

0.5 

<L 

M 

2 

2:06 
2.3 

8:28     14:36 
0.3        2.0 

20:40 
0.4 

K 

Th 

2 

3:41 

.      2.2 

4:44 

2.3 

9:51 
0.1 

16:20 
2.5 

22;32 
0.1 

8 

3 

2:39 
2.2 

9K)0     15:01 
0.4        1.8 

21  K» 
0.4 

Tu 

3 

8:10 
2.3 

9:30     15:46 
0.2        2.1 

21:60 
0.3 

F 

3 

10:46 
0.0 

17:15 
2.7 

23:31 
—0.1 

M 

4 

8:44 
2.8 

10:08     16:12 
0.3        2.0 

22:12 
•  0.3 

W 

4 

4:14 
2.3 

10:28      16:46 
0.1        2.8 

22:55 
0.1 

s 

4 

6:44 
2.3 

11:38 
-0.1 

18:10 
8.0 

.     .     . 

Tu 

6 

4:46 
2.4 

11:02     17:13 
0.2        2.1 

23:16 
0.1 

Th 

5 

6:15 
2.4 

11:20     17:42 
0.0        2.6 

23:54 
-0.2 

P 

S 

5 

0:29 
—0.2 

6:41 
2.4 

12:30 
-0.2 

19.^ 
3,2 

W 

6 

6:42 
2.6 

11:64     18:06 
0.0        2.4 

.    .    . 

E 

F 

6 

6:09 
0.0 

12:10      18:32 
—0.2         2.9 

M 

6 

1:21 
-0.8 

7:33 
2.4 

13:20 
-0.3 

19»3 
3.3 

Th 

7 

0:14 
-0.1 

6:36      12:44 
2.7     -0.2 

18:57 
2.7 

S 

7 

0:47 
-0.3 

7:00      12:58 
2.6     -0.3 

19:22 
3.1 

• 

Tu 

7 

2:13 
-0.3 

8:26 
2.4 

14:10 
-0.8 

20:4.5 
3.3 

F 

8 

1:08 
-0.3 

7:27      18:29 
2.8     -0.3 

19:46 
2.9 

P 

s 

8 

1:38 
-0.5 

7:61      13:44 
2.6     —0.4 

20:12 
3.3 

N 

W 

8 

-0.3 

9:18 
2.4 

15:02 
-0.8 

21:35 
3.2 

eIS 

#1 

9 

2:00 
-0.6 

8:14     14:14 
2.8     -0.4 

20:33 
3.1 

• 

M 

9 

2:29 
-0.5 

8:41      14:32 
2.6     —0.4 

21:01 
3.3 

Th 

9 

3:55 
-0.3 

10:10 
2.4 

15:55 
-0.2 

22:'.i6  , 
3.1 

p 

S^ 

10 

2:48 
-0.6 

9:02     14:69 
2.8     -0.4 

21:21 
3.2 

Tu 

10 

8:18 
-0.6 

9.31      16:21 
2.5     -0.4 

21:52 
8.3 

F 

10 

4:45 
—0-2 

U:08 
2.3 

16:50 
-0.1 

2320 
2.9. 

M 

11 

3:37 
-0.6 

9:48      15:45 
2.7     -0.4 

22:12 
3.2 

W 

11 

4:10 
-0.4 

10:22      16:12 
2.4     -0.3 

22:46 
3.1 

S 

11 

5:40 
-0.1 

11:57 
2.3 

17:47 

ai 

1 

iTu 

1 

12 

4:28 
—0.4 

10:37      16:33 
2.6     -0.3 

23:04 
3.1 

N 

Th 

12 

6:03 
-0.2 

11:16      17:06 
2.3     -0.1 

23:40 
2.9 

s 

12 

0:16 
2.7 

6:81 
0.0 

12*6 
2.8 

18:50 
0.2 

IW 

1 

13 

5:20 
-0.8 

11:30      17:25 
2.4     -;-0.2 

23:59 
2.9 

F 

13 

5:68 
—0.1 

12:16      18:04 
2.2        0.1 

.    .    . 

M 

13 

1:14 
2.4 

7:28 
0.1 

13:59 
2.8 

19:55 
0.3 

iTh 

14 

6:16 
-0.1 

12:28     18:22 
2.2        0.0 

.    .     . 

S 

14 

0:40 
2.7 

6:58      13:19 
0.1        2.1 

19:10 
0.2 

3)  Tu 

14 

2:14 
2.3 

8:23 
0.2 

14:59 
2.3 

21:03  ' 
0.4 

.JF 

15 

0:59 
2.7 

7:18     18:35 
0.1        2.0 

19:27 
0.2 

3) 

8 

15 

1:41 
2.6 

8:00     14:28 
0.2        2.1 

20:20 
0.3 

E 

W 

15 

8:16 
2.1 

9:17 
0.2 

15:54 
2.3 

22:07 
0.5 

}) 

S 

16 

2:04 
2.5 

8:27      14:50 
0.3        2.0 

20:88 
0.3 

M 

16 

2:48 
2.3 

9:04      15:34 
0.2        2.2 

21:35 
0.3 

Th 

16 

4:16 
2.1 

10:06 
0.2 

16:44 
2.4 

23:tfi, 
0.5, 

S^ 

17 

3:14 
2.4 

9:39     16K)2 
0.8        2,1 

21:52 
0.3 

Tu 

17 

3:65 
2.3 

10:08      16:32 
0.2        2.3 

22:41 
0.3 

F 

17 

6:14 
2.1 

10:54 
0.2 

17:30 
2.6 

23:r>3 
0.4  i 

M 

18 

4:23 
2.4 

10:42     17K)4 
0.8         2.2 

23:01 
0,3 

W 

18 

4:56 
2.2 

10:66     17:24 
0.2         2.4 

23:38 
0.3 

A     S 

18 

6:01 
2.0 

11:39 
0.2 

18:11 
2.6 

Tu 

19 

6:26 
2.4 

11:36     17:67 
0.2        2.3 

E 

Th 

19 

5:50 
2.2 

11:41      18:10 
0.2        2.5 

.    .    . 

« 

19 

054 
0.4 

6:46 
2.0 

12:18 
0.2 

18:50  1 
2.6 

W 

20 

0:00 
0.2 

6:20     12:22 
2.4        0.1 

18:42 
2.5 

F 

20 

0:27 
0.8 

6:40     12:21 
2.2        0.1 

18:49 
2.6 

M 

1 

20 

1:11 
0.3 

7.26 
2.0 

12:66 
0.2 

19:27 

2.7 

Th 

21 

0:60 
0.1 

7.-07      18:01 
2.4        0.1 

19:23 
2.6 

A 

S 

21 

1K» 
0.2 

730     12:58 
2.2         0.1 

19:26 
2,6 

,Tu 

1 

21 

1:49 
0.2 

8:00 
2.0 

13:81 
0.2 

20:0-.  , 
2.7 

E 

F 

22 

1-.83 
0.1 

7:50     13:88 
2.4       0.0 

20:00 
2.6 

s 

22 

1:48 
0.2 

7:58      13:82 
2.2        0.1 

20:00 
2.7 

o!w 

1 

22 

2:23 
0.1 

8:36 
2.0 

14:09 
0.2 

20:41 

S 

23 

2:10 
0.1 

8:28     14:11 
2.4        0.0 

20:34 
2.7 

M 

23 

2:17 
0.1 

8:31     14:04 
2.1        0.1 

20:34 
2.7 

S|Th 

23 

3:00 
0.0 

9:10 
2.0 

14:46 
0.2 

21:21 

2.7  1 

O 
A 

s 

24 

2:45 
0.1 

9:01      14:42 
2.3        0.0 

21:08 
2.6 

o 

Tu 

24 

2:50 
0.1 

9:02     14:37 
2.1        0.2 

21:09 
2.7 

F 

24 

3:40 
-0.1 

9:41 
2.1 

16:27 
0.2 

22:02 
2.7  1 

M 

25 

8:18 
0.1 

9;81     16:18 
2.2        0.1 

21:39 
2.6 

W 

25 

3r24 
0.0 

9:34      15:10 
2.0        0.2 

21:46 
2.7 

S 

25 

4:21 
-0.1 

10:21 
2,1 

16:11 
0.2 

22:4.5 
2.7 

Tu 

26 

8:52 
0.1 

10:00      15:48 
2.1        0.2- 

22:12 
2.6 

Th 

26 

4:00 
0.0 

9:59      15:45 
2.0        0.3 

22:23 
2.6 

H 

26 

5:05 
-0.1 

11K)6 
2.1 

17:00 
0.2 

23:31 
2.6  1 

W 

27 

4:26 
0.1 

10:28     16:14 
2.0        0.2 

•22:49 
•2.5 

s 

F 

27 

4:40 
0.0 

10:36      16:25 
2.0        0.3 

23:03 
2.5 

M 

27 

5:50 
0.0 

11:59 
2.2 

17:66 
0.2 

Th 

28 

5:05 
0.1 

10:68     16:50 
2.0        0.3 

23:28 
2.4 

S 

28 

6:25 
0.0 

11:21      17:12 
2.0        0.3 

23:50 
2.5 

ITu 

28 

0:20 
2.4 

6:40 
0.0 

12:66 
2.8 

18:55 
0.2  1 

8 

F 

29 

6:47 
0.2 

11:38      17:83 
1.9        0.4 

.    .    . 

IS 

V 

29 

6:12 
0.1 

12:12     18:08 
2.0        0.4 

:  :  ; 

C;W 

29 

1:14 
2.3 

7:30 
0.1 

13:64 
2.4 

20:00  1 
0.2' 

S 

30 

0:14 
.2.4 

6:36      12:28 
0.2        1.9 

1B:25 
0.5 

M 

^ 

0:41 
2.4 

7:05      13:12 
0.1        2.0 

19:12 
0.4 

E  Th|30 

2:11 
2.2 

8:21 
0.1 

14:64 
2.4 

21:05  1 
0.2, 

C 

Tu31 

1       1 

1:38 
\        2.3 

8:00     14:16 
0.2         2.1 

20:20 
0.3 

i      1 
i      1 

1 
1 

The  tid 
a  compari» 
from  Mean 
1.3  feet  be 
unless  a  mi 

The  Oe 
(a.  m.),  all 
8:47  p.  m. 

•,  new 
equator;  A 

ea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 

Low  Water,  which  is  the  datum  of  soundin 
low  mean  sea  level.    To  find  the   depth  < 
nus  (— )  sign  Is  before  the  height,  in  which 
tte  used  is  Eastern  Standard  76th  meridian  \ 

greater  are  in  the  afternoon  (p.  m.)  and 

th  t^^^'r  times  on  the  first  line  and  heights  c 

.her  A  '  *•''  ^^^^  ^^  ^^^  water.    The  heights,  ii 

™  arA  the  Coast  and  Geodetic  Survey  Char 

,f  waV^i*'  &<^<1  ^be  tabular  height  to  the  s 

casesLjbtractit. 

V  •  0^  is, midnight,  12^  is  noon;  all  hours  le 

when  di*^i^^s^^^  ^V  ^2  give  the  times  aft 

>n  the  second  line  of  each  day; , 
1  foet  and  tenths,  are  reckoned  ' 
8  for  this  region,  and  which  is  , 
oundings  given  on  the  chart, 

1 
^  than  12  are  in  the  forenoon 
er  noon;  for  instance,  15:47  is 

moon;  }),  1st  quar.;  Q,  full  moon;  <f .  3d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  i^oon  on  the  equator;  N,  8,  moon 

farthest  north  oi 

south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

s 

Day  of— 

Time  and  Heiirbt  of  High  and 
Low  Water. 

c  Dayof— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof— 

w.  !mo. 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

8 

W.  Mo. 

F 

1 

8:18 
2.1 

9:18 
0.1 

16:66 
2.6 

22:11 
0.2 

1 

M     1 

6:14 
2.0 

10:66 
0.0 

17:86 
2.8 

.    .    . 

Th 

1 

0:60 
0.2 

7KW 
2.8 

12:48 
—0.1 

19:17 
2.8 

8 

2 

4:21 
2.1 

10:16 
0.0 

16:68 
2.8 

23:14 
0.1 

N 

Tu'   2 

1 

0:04 
0.2 

6:16 
2.1 

11:67 
-0.1 

18:34 
2.9 

F 

2 

1:86 
0.1 

7:50 
2.4 

18:40 
—0.1 

20H)6 
2.8 

p 

8 

3 

6:25 
2.1 

11:11 
-0.1 

17:60 
3.0 

W     3 

1   * 

1:01 
0.1 

7:12 
2.2 

12:58 
-0.1 

19:27 
3.0 

• 

S 

3 

2:19 
0.0 

8:38 
2.5 

14:30 
-0.1 

20:61 
2.7 

M 

4 

0:14 
0.0 

6:25 
2.2 

12:06 
-0.1 

18:46 
8.1 

Th|   4 

1:51 
0.0 

8:06 
2.8 

18:49 
-0.2 

20:19 
3.0 

s 

4 

2:68 
—0.1 

9:14 
2,6 

16:15 
-0.1 

21:38 
2.6 

Tu 

6 

1:10 
-0.1 

7:21 
2.2 

18K)3 
-0.2 

19:89 
8.1 

• 

F 

5 

2:39 
—0.1 

8:54 
2.4 

14:40 
—0.2 

21:06 
2.9 

E 

M 

5 

3:86 
-0.1 

9:56 
2.6 

15:58 
-0.1 

22:18 
2.5 

• 

W 

6 

2:02 
-0.1 

8:14 
2.8 

13:66 
—0.3 

20:80 
3.2 

8 

6 

8:21 
-0.2 

9:40 
2,5 

16:80 
A0.2 

21:58 
2.8 

Tu 

6 

4:11 
-0.1 

10:35 
2.6 

16-58 
0.1 

22:60 
2.4 

Th 

7 

2:ii2 
-0.2 

9m 

2.4 

14:60 
-0.8 

21:20 
8.1 

8 

7 

4:06 
-0.2 

10:21 
2.5 

16:18 
-0.1 

22:38 
2.7 

W 

7 

4:49 
0.0 

11:14 
2.5 

17:16 
0.2 

23:29 
2.2 

F 

8 

3:41 
-0.2 

9:69 
2.4 

15:42 
.-0.2 

22:10 
3.0 

M 

8 

4:46 
-0.1 

11:06 
2.5 

17:06 
0.0 

23:20 
2.5 

Th 

8 

6:24 
0.1 

11:64 
2.4 

17:5? 
0.3 

.    .    . 

8 

9 

459 
-0.2 

10:47 
2.4 

16:85 
-0.1 

23:00 
2.8 

£ 

Tu 

9 

5:27 
—0.1 

11:51 
2.5 

17:61 
0.2 

A 

F 

9 

0:06 
2.0 

6:01 
0.2 

12:36 
2.3 

18:40 
0.4 

» 

10 

6:14 
—0.1 

11:84 
2.4 

17:29 
0.1 

28:50 
2.6 

W 

10 

0:04 
2.8 

6:09 
0.1 

12:39 
2.4 

18:39 
0.3 

S 

10 

0:44 
1.9 

6:41 
0.4 

13:20 
2.2 

19:29 
0.6 

M 

11 

6KJ2 
—0.1 

12:26 
2.4 

18:24 
0.2 

.    .    . 

Th 

11 

0:49 
2.1 

6:50 
0.2 

1326 
2.3 

19:26 
0.6 

D 

s 

11 

1.29 
1.8 

7:26 
0.5 

14K>d 
2.2 

20:26 
0.5 

Tu 

12 

0:40 
2.4 

6:60 
0.0 

1320 
2.3 

19:20 
0.3 

A 

F 

12 

1:86 
1.9 

7:84 
0.3 

14:14 
2.3 

20:20 
0.6 

8 

M 

12 

2:24 
1.7 

8:20 
0.5 

15:0'> 
2.2 

21:23 
0.6 

E 

W 

13 

1:32 
2.2 

7:89 
0.1 

14:14 
2.3 

20:19 
0.5 

S 

13 

2:29 
1.8 

8:20 
0.4 

16K)6 
2,2 

21:16 
0.6 

Tu 

13 

829 
1.7 

9:19 
0.5 

16*1 
2.2 

22:22 
0.5 

D 

Th 

14 

2:80 
2.0 

8:26 
0.2 

16:06 
2.3 

21:19 
0.5 

s 

14 

8:26 
L7 

9:11 
0.6 

16:66 
2.2 

22:14 
0.6 

W 

14 

4:34 
1.8 

10:21 
0.4 

16:69 
2.3 

23:17 
0.3 

▲ 

F 

15 

8:80 
1.9 

9:16 
0.8 

15:58 
2.3 

22:15 
0.6 

M 

15 

436 
1.7 

10:02 
0.6 

16:48 
2.<8 

28:08 
0.5 

Th 

15 

6:80 
1.9 

1120 
0.8 

17:51 
2.5 

•    •    • 

S 

16 

4.-26 
1.9 

10:05 
0.3 

16:45 
2.8 

28.-07 
0.6 

8 

Tu 

16 

6:24 
1.8 

10:65 
0.4 

17.-36 
2.4 

23:58 
0.1 

F 

16 

0:09 
0.2 

6:20 
2.1 

12:16 
0.1 

18:41 
2.6 

s 

17 

6:19 
1.8 

10:50 
0.8 

17:81 
2.4 

23:53 
0.5 

W 

17 

6:13 
1.9 

11:48 
0.8 

18:24 
2.6 

.    .    . 

S 

17 

0:55 
0.0 

7.06 
2.4 

13:07 
—0.1 

1929  1 
2.8 

M 

18 

6.-06 
1.9 

11:85 
0.8 

18:14 
2.5 

:  :  : 

Th 

18 

0:44 
0.2 

6:68 
2.0 

12:38 
0.2 

19:10 
2.7 

O 

8 

18 

1:89 
-0.2 

7:50 
2.6 

18:55 
-0.3 

20:15 
2.8 

Tu 

19 

0:36 
0.4 

6:50 
0.6 

12:20 
0.3 

18:56 
2.6 

F 

19 

1.-29 
0.0 

7:40 
2.2 

1826 
0.0 

19:55 
2.8 

£ 

M 

19 

221 
—0.3 

8:34 
2,8 

14:43 
-0.4 

21:00 
2.9 

8 

W 

20 

1:16 
0.2 

7«) 
2.0 

18:01 
0.2 

19:37 
2.7 

O 

S 

20 

2:10 
-0.1 

821 
2.4 

14:14 
-0.1 

20:89 
2.9 

Tu 

20 

8:04 
-0.4 

920 
2.9 

15:31 
-0.5 

21:45 

2.8 

Th 

21 

1:66 
0.1 

8.-09 
2.0 

18:46 
0.1 

20:20 
2.8 

s 

21 

2:62 
—0.2 

9:01 
2.5 

15^00 
—0.2 

21:24 
2.9 

P 

W 

21 

8:46 
-0.3 

10:06 
3.0 

16:20 
—0.4 

22:29 
2.7 

'o 

F 

22 

2«7 
0.0 

8:48 
2.1 

14:29 
0.1 

21:00 
2.8 

M 

22 

3:34 
-0.3 

9:44 
2.6 

15:49 
-0,8 

22KJ8 
2.8 

Th 

22 

4:30 
-0.8 

10:65 
3.0 

17:10 
-0.3 

23:16 
2.5 

S 

23 

8:19 
-0.1 

9:26 
2.2 

15:14 
0.0 

21:44 
2.8 

E 

Tu 

23 

4:15 
—  0.8 

1029 
2.7 

16:86 
-0.8 

22:61 
2.7 

F 

23 

6:17 
-0.2 

11:48 
2.9 

18K» 
-0.1 

s 

24 

8:69 
-0.2 

10:06 
2.8 

16:00 
0.0 

22:29 
2.8 

P 

W 

24 

4:58 
-0.2 

11:16 
2.7 

17:29 
-tf.2 

23:39 
2.6 

S 

24 

0:10 
2.3 

6K» 
0.0 

12:46 
2.8 

19.01 ' 
0.1 

M 

25 

4:41 
-0.2 

10:60 
2.4 

16:50 
0.0 

28:13 
2.7 

Th 

25 

5:43 
—0.1 

12:09 
2.7 

182*1 
-O.l 

.     .     . 

d 

8 

25 

1:10 
2.1 

7:08 
0.1 

13:50 
2.6 

20:09 
0.3 

Tu 

26 

5:26 
-0.2 

11:40 
2.6 

17:48 
0.0 

•    •    • 

F 

26 

0:29 
2.8 

6:33 
0.0 

18:05 
2.7 

19:21 
0.1 

N 

M 

26 

2:24 
1.9 

8:16 
0.2 

14:57 
2.6 

21:23 
0.4 

,E 

W 

27 

0:00 
2.5 

6:11 
-0.1 

12:34 
2.6 

18:40 
0.0 

1 

S 

27 

1:26 
2.1 

7:28 
0.1 

14:08 
2.6 

20:26 
0.2 

Tu 

27 

3:44 
2.0 

9:29 
0.2 

16.08 
2.5 

22:35 
0.4 

1 

Th 

28 

0:31 
2.4 

7:00 
0.0 

13:29 
2.5 

19:40 
0.1 

8 

28 

2:35 
1.9 

8:30 
0.2 

15:14 
2.6 

21:39 
0.3 

W 

28 

4:64 
2.1 

10:40 
0.2 

17:18 
2.5 

23:36 
0.3 

c 

F 

29 

1:45 
2.2 

7:52 
0.1 

14:29 
2.6 

20:45 
0.2 

N 

M 

29 

8:65 
L9 

9:37 
0.2 

16:21 
2.6 

22:51 
0.4 

Th 

29 

6£1 
2.2 

11:46 
0.1 

18:11 
2.6 

.    .    . 

p 

S 

30 

2:51 
2.0 

8:50 
0.1 

15:31 
2.6 

21:52 
0.3 

Tu 

30 

6.-08 
2.0 

10:46 
0.1 

17:25 
2.7 

2»:.55 
0.3 

F 

30 

028 
0.1 

6:41 
2.4 

12:41 
0.0 

1904 
2.5 

8 

31 

4:04 
2.0 

9:51 
0.1 

16:36 
2.7 

23:00 
0.3 

W 

31 

6:10 
2.1 

11:49 
0.0 

18:24 

2.7 

toned 
which 
unless 

:  a 

iTi 

'  a 

Thetid 
coinparis 
3m  Mean 
1.8  feet  b 
minua  (- 

es  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  c 
on  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  ii 
Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Chs 
•elow  mean  nea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundi 
-)  Bign  i.s  before  the  height,  in  which  case  subtract  it. 

m  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
irts  for  this  region,  and 
ngs  given  on  the  chart, 

The  til 
(a.m.).all 

ne  used  is  Eastern  Standard.  75th  meridian  W.:  O"*  is  midnight,  12««  is  noon;  all  hours  le 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon 

ss  than  12  are  in  the  forenoon  1 
;  for  instance,  16:47  is  3:47  p.  m.    | 

#,  neii 
1  equator;  A 

'moon;  ]) 
,  P,  moon 

,  1st  quar.;  O.  'uH  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon 
in  apogee  or  perigee. 

farthest  north  oi 

south  of  the 
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OCTOBER. 

NOVEMBER 

^ 

~" 

DECEMBER. 

I 
t  of  High  and 
ater. 

S 

Dayof- 

Time  and  Heightof  High  and 
IjOW  Water. 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof— 

Time  and  Heigh 
LowM 

W. 

S 

Mo. 

W.  Uo. 

W. 

Mo. 

1 

1:10 
0.0 

7:28 
2.5 

18:81 
-0.1 

19:50 
2.6 

• 

Tu 

1 

1:54 
0.0 

8:20 
2.7 

14:84 
0.1 

20:49 
2.3 

• 

Th 

1 

1-.64 
0.1 

8:2.'S 
2.7 

14:43 
0.2 

20:ii6 

2.1  , 

s 

2 

1:51 
0.0 

8:10 
2.6 

14:16 
-0.1 

20:32 
2.5 

W 

2 

2:29 
0.0 

8:54 
2.7 

15:10 
0.1 

21:28 
2.2 

F 

2 

2:28 
0.2 

9K» 
2.7 

15:16 
0.1 

2129' 
2.0' 

E 

• 

M 

3 

2:29 
-0.1 

8:48 
2.7 

14:56 
—0.1 

21:11 
2.5 

A 

Th 

3 

8K)0 
0.1 

9:29 
2.7 

15:48 

o:i 

21:64 
2.1 

8 

3 

SKX) 
0.2 

9:34 
2.6 

16:50 
0.1 

21:i« 

2,0, 

Tu 

4 

3K>4 
—0.1 

9:25 
2.7 

16:35 
0.0 

21:49 
2.4 

F 

4 

8:31 
0.2 

10K» 
2.6 

16:16 
0.1 

22:24 
2.0 

8 

S 

4 

8:84 
0.8 

10:10 
2.6 

16:27 
0.1 

22:26 
2.0, 

W 

6 

8:36 
0.0 

10:00 
2.6 

16:10 
0.1 

22:21 
2.2 

8 

5 

4H)4 
0.8 

10:87 
2.6 

16:62 
0.2 

22:51 

1.9 

M 

5 

4:10 
0.3 

10:49 
2.6 

17:08 
0.1 

23KK 
2.0 

Th 

6 

4:10 
0.1 

10:85 
2.5 

16:45 
0.2 

22:54 
2.1 

8 

H 

6 

1       4:36 
'        0.4 

11:15 
2.4 

17:81 
0.2 

23:26 
1.9 

Tu 

6 

4:64 
0.4 

11:30 
2.4 

17:51 
0.1 

23:54 
2.0 

A 

F 

7 

t 

4:41 
0.2 

11:10 
2.4 

1722 
0.2 

23:25 
2.0 

M 

7 

6:16 
0.4 

11:68 
2.8 

18:17 
0.3 

W 

7 

6:45 
0.4 

12:18 
2.3 

18:40 
0.1 

.    .    . 

8 

8 

6:16 
0.8 

11:49 
2.3 

18:03 
0.3 

28:59 
1.9 

Tu 

8 

0:14 
1.9 

6K>4 
0.6 

12:46 
2.8 

19HJ7 
0.3 

Th 

8 

0:49 
•      2.0 

6:48 
0.4 

18:09 
2.3 

19:31 
0.2  j 

8 

9 

6:64 
0.4 

12:31 
2.2 

18:49 
0.4 

•.  •    • 

W 

9 

1:10 
1.9 

1102 
0.6 

18:40 
2.2 

20:01 
0.3 

D 

F 

9 

1:49 
2.1 

7:48 
0.4 

14:04 
2.2 

2026< 

a2 

8 

M 

10 

0-.89 
1.8 

6:40 
0.6 

13:20 
2.2 

19:40 
0.4 

D 

Th 

10 

2:16 
1.9 

8:10 
0.6 

14:41 
2.2 

21K)1 
0.3 

8 

10 

2:49 
2.8 

8:56 
0.3 

L5:06 
2.2 

2120 
0.1 

D 

Til 

11 

1«7 

1.8 

7:86 
0.6 

14:16 
2.2 

20:39 
0.4 

F 

11 

8:21 
2.1 

9:21 
0.4 

16:48 
2.2 

21:59 
0.2 

E 

H 

11 

8:49 
2.4 

lOHW 
0.1 

16K» 
2.2 

22:13 
0.0 

W 

12 

2:46 
1.8 

8:41 
0.6 

16:20 
2.2 

21:40 
0.4 

8 

12 

4:21 
2.8 

iotas 

0.2 

16:44 
2.8 

22:61 
0.1 

M 

12 

4:46 
2.7 

0.0 

17:10 
2.2 

23.-07 
-0.1 

Th 

13 

8:64 
1.9 

9-.60 
0.4 

16:20 
2.3 

22:39 
0.8 

E 

S 

13- 

6:16 
2.6 

11:27 
-0.1 

17:80 
2.4 

28:41 
-0.1 

Tu 

IS 

6.40 
2.9 

12K)0 
-0.1 

18:10 
2.3 

23:69 
-0.2 

F 

14 

4:62 
2.1 

IQ'M 
0.2 

17:19 
2.4 

28-.80 
0.1 

M 

14 

6:06 
2.8 

12:21 
-0.2 

18:81 
2.-6 

.    .    . 

W 

14 

6:84 
8.1 

12-.64 
-0.2 

19:04 
2.8 

•   •  •; 

S 

15 

6:46 
2.8 

11:61 
0.0 

18:11 
2.6 

.    .    . 

Tu 

;5 

OOM) 
-0.2 

6:66 
8.0 

18:18 
-0.4 

19:24 

2.5 

P 

Th 

15 

Wl 
-0.8 

7:26 
S.2 

18:48 
-0.8 

19:57  ' 
2.4 

s 

16 

0:19 
-0.1 

6:86 
2.5 

12:46 
-0.2 

19:01 
2.7 

o 

W 

16 

1:19 
-0.8 

7:45 
8.2 

14:04 
-0.6 

20:14 
2.5 

O 

F 

16 

1:48 
-0.8 

8:19 
8.3 

14J9 
-0.8 

20«) 
2.4; 

£ 

M 

17 

IKM 
-0.2 

7:21 
2.8 

18:86 
-0.4 

19:49 
2.7 

p 

Th 

17 

2:06 
—0.4 

8:85 
8.3 

14*4 
-0.6 

21.-04 
2.5 

N 

8 

17 

2:86 
-0.3 

9:11 
8.3 

16:80 
-0.3 

21:44; 
2.4  ' 

O 

Tu 

18 

1:49 
-0.8 

8.1 

14:24 
-0.6 

20:86 

2.7 

F 

18 

2:66 
-0.4 

9:26 
8.8 

15:44 
-0.4 

21:65 
2.4 

S 

18 

8:80 
-0.3 

10.-02 
8.2 

1621 
-0.8 

22:38 
2.4 

P 

W 

19 

2:81 
-0.4 

8:66 
8.2 

16:11 
-0.6 

21.-21 
2.7 

N 

S 

19 

8:45 
-0.8 

10:19 
8.2 

16:86 
-0.8 

22:48 
2.3 

M 

19 

4:24 
-0.2 

10:65 
8.0 

17:14 
—0.2 

23:90 
2.4 

Th 

20 

8:18 
-0.4 

9:45 
8.2 

16KX) 
-0.5 

22:10 
2.6 

s 

20 

4:89 
-0.2 

11:11 
8.0 

17:80 
-0.2 

23:44 
2.8 

Tu 

20 

6:21 
-0.1 

11:60 
2.8 

18.-06 
-0.1 

.    .    . 

F 

21 

4.-04 
-0.8 

10J{6 
8.1 

16-.81 
—0.8 

23:00 
2.4 

M 

21 

6:86 
0.0 

12:09 
2.8 

18:28 
0.0 

.    .    . 

W 

21 

0:28 
2.4 

6:22 
0.1 

12:47 
2.6 

19«) 
0.0; 

S 

22 

4:66 
-0.2 

11  J» 
8.0 

17:46 
—0.2 

28:65 
2.2 

Tu 

22 

0:47 
2.2 

6:39 
0.1 

13:10 
2.6 

19:29 
0.1 

Th 

22 

129 
2.4 

7.27 
0.2 

13:45 
2.4 

19:57  , 
0.1' 

N 

s 

23 

6:60 
0.0 

12:28 
2.8 

18:46 
0.0 

.    .    . 

c 

W 

23 

1:64 
2.2 

7:49 
0.2 

14:16 
2.4 

20:81 
0.2 

i 

F 

23 

229 
2.4 

8:86 
0.8 

14:48 
2.2 

20:51 
0.1 

M 

24 

0:69 
2.1 

6:58 
0.1 

18:80 
2.6 

19:51 
0.2 

Th 

24 

8:01 
2.2 

9K)1 
0.8 

16:28 
2.8 

21-.81 
0.2 

8 

24 

828 
2.4 

9:41 
0.4 

16:62 
2.1 

21:48 

a2 

(L 

Tu 

25 

2:11 
2.0 

8K» 
0.2 

14:89 
2.5 

21:01 
0.3 

F 

25 

4.-08 
2.3 

10:11 
0.3 

16:28 
2.2 

22:29 
0.2 

S 

26 

4.28 
2.4 

10:46 
0.4 

16:68 
2.1 

2228 
0.2 

W 

26 

8:26 
2.1 

9:19 
0.8 

16:60 
2.4 

22K)9 
0.8 

£ 

8 

26 

4:68 
2.4 

11:15 
0.3 

17:28 
2.2 

28:16 
0.1 

M 

26 

5:12 
2.6 

11:40 
0.4 

17:46 
2.0 

2820 
0.2 

Th 

27 

4:81 
2.2 

10:90 
0.8 

16:55 
2.8 

23:06 
0.2 

S 

27 

5:48 
2.6 

12:09 
0.8 

18:20 
2.2 

A 

Tu 

27 

6:68 
2.6 

1226 
0.4 

18:38 
2.0 

:  : : 

F 

28 

600 
2.8 

11:34 
0.2 

17:64 
2-4 

28:56 
0.1 

M 

28 

0:00 
0.1 

6:82 
2.6 

12:66 
0.3 

19:05 
2.2 

W 

28 

0:08 
0.2 

6:39 
2.6 

18:06 
0.4 

19:17 
2.0 

8 

29 

6a9 
2.6 

12:29 
0.1 

18:46 
2.4 

Tu 

29 

0:41 
0.1 

7:11 
2.7 

13:84 
0.2 

19:46 
2.2 

Th 

29 

0:46 
0.2 

7:19 
2.6 

18:41 
0.8 

19:56 
2.0 

E 

8 

30 

0:40 
0.1 

7H)1 
2.6 

18:16 
0.1 

19:31 
2.4 

4 
A 

W 

30 

1:19 
0.1 

7:49 
2.7 

14:10 
0.2 

20:21 
2.1 

F 

30 

122 
0.2 

7:67 
2.7 

14:17 
0.2 

20:31 
2.0 

M 

31 

1:19 
0.0 

7:41 
2.7 

18:66 
0.1 

20:12 
2.8 

8 

• 

8 

81 

1:60 
0.2 

8:83 
2.7 

14:61 
0.1 

21:05 

"1 

Thetid 
acompEuis 
from  Mean 
is  1.8  feet 
unless  a  mi 

The  tin 
(a.m.),all 

•,  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

Low  Water,  which  is  the  datum  of  sound 
jelow  mean  sea  level.    To  And  the  depth 
nuB  (— )  sign  is  before  the  height,  in  which 
le  used  is  Eastern  Standard,  76th  meridian 
greater  are  In  the  afternoon  (p.  m.)  and  Whc 

moon:  }).  1st  quar.;  O.  ^H  moon;  C  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
Ings  on  the  Coast  and  Geodetic 
of  water,  add  the  tabular  heig 
case  subtract  ft. 
W.:  0>>  is  midnight,  12i'  is  noon; 
m  diminished  by  12  give  the  tim 
:iuar.;  £,  moon  on  the  equator; 

nd 
eh< 
8u] 
'ht 

&11] 
eiis 
N, 

heightb  c 
sights,  in 
rvey  Cha 
to  the  » 

tiours  lei! 
iternooi 
8,  moon 

>n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Its  for  this  region,  and  which 
oundings  given  on  the  chart, 

i;  for  Instance,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH, 

~    

» 

Dayof- 

Time  and  Helxhtol  High  aud 
LowlVater. 

S 

Dayof- 

Time  and  Ueiffhtof  Hjgh  and 
LowlVatei. 

1 

Piiyof— 

Tiitt*j»tid  Hvi^btof  EII^hjLad 

Low  WaUsr. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

8 

1 

2H)0 
2.2 

9M     14K)2 
0.4        2.8 

21:21 
0.0 

Tu 

1 

2:56 
2.6 

10K)6 
0.4 

16:02 
2.0 

21:54 
0.3 

Tu 

1 

139 
2.6 

8:40 
0.3 

18:48 
2.1 

2039 
0.3 

S 

2 

2-.S0 
2.2 

9J>1      14A) 
0.4        2.2 

22:04 
0.1 

c 

W 

2 

8:41 
2.6 

10:54 
0.4 

15:50 
1.9 

22:20 
0.3 

W 

2 

2:14 
2.6 

9:28 
0.3 

1439 
2.0 

ao.-5i 

0.3 

E 

c 

M 

3 

8:89 
2.8 

10:48     15A9 
0.5        2.0 

22:44 
0.2 

Th 

3 

4:29 
2.6 

11:45 
0.4 

16:40 
1.8 

22:42 
0.4 

Th 

3 

3:00 
.2.6 

10:18 
0.8 

16:16 
1.9 

21:15 
0.4 

A 

Tu 

4 

4:25 
2.4 

11:85     16:28 
0.5        1.9 

23:24 
0.3 

F 

4 

6:18 
2.6 

12:40 
0.4 

17:83 
1.8 

23:17 
0.4 

c 

F 

4 

8:49 
2.6 

IIKM 
0.4 

16K)7 
1.9 

21:56 
0.4 

W 

5 

6:12 
2.5 

12:28     17:19 
0.4        1.8 

28:56 
0.3 

8 

5 

6K)9 
2.7 

18-.88 
0.8 

18:28 
1.8 

8 

5 

4:41 
2.6 

11:67 
0.3 

17:01 
1.9 

22:44 
0.4 

Th 

6 

5:S9 
2.6 

18:20     18:10 
0.4        1.8 

.    .    . 

8 

8 

6 

0106 
0.4 

7K)1 
2.8 

H'.26 
0.2 

1930 
1.9 

s 

8 

6 

5:87 
2.7 

12:51 
0.3 

17:87 
1.9 

23:41 
0.4 

F 

7 

0:12 
0.4 

6:45     14:10 
2.7        0.8 

10K)0 
1.8 

M 

7 

0:58 
0.4 

7:58 
2.8 

15:16 
0.2 

20:14 
2.0 

M 

7 

6:82 
2.7 

18:45 
0.3 

18:54 
2.0 

.    .    . 

B 

8 

0:45 
0.4 

7:81     15:01 
2.8        0.2 

19:50 
1.8 

Tu 

8 

2K)7 
0.3 

8:46 
2.9 

16:05 
0.1 

21K)6 
2.1 

Tu 

8 

0-.67 
0.3 

7:29 
2.7 

14«7 
0.2 

19.-49 
2.2 

S 

9 

1:24 
0.4 

8:20     15-.51 
2.9        0.1 

20:40 
1.9 

• 

W 

9 

8:81 
0.2 

9:86 
2.9 

16-.50 
0.0 

21:68 
2.8 

W 

9 

233 
0.2 

8:21 
2.7 

1636 
0.1 

20:48 
2.4 

8 

M 

10 

2:16 
0.4 

9K)0      16:88 

8.0     o.(r 

21:80 
2.0 

Th 

10 

4:42 
0.2 

10:27 
2.8 

17«6 
0.0 

22-.50 
2.5 

Th 

10 

8:84 
0.1 

9:15 
2.7 

16:14 
0.1 

21:86 
2.6 

• 

Tu 

11 

8.-21 
0.8 

9:58      17:24 
8.0        0.0 

22.-20 
2.1 

F 

11 

6:46 
0.1 

11:18 
2.7 

18:21 
-0.1 

23:41 
2.6 

• 

F 

11 

AM 
0.0 

10:06 
2.7 

17:00 
0.0 

2238 
2.8 

i 

W 

12 

4:40 
0.8 

10:47     18:08 
8.0     -0.1 

28:11 
2.2 

P 

8 

12 

6.*44 
0.0 

12K)7 
2.6 

19.-06 
—0.1 

.    .    . 

E 
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0:46 
2.2 

7:47 
0.2 

18K)7 
2.7 

20:28 
-0.2 

1 

F 

21 

6:17 
0.0 

12:10     19-.a0 
8.1     -0.2 

.    .    . 

M 

21 

1.-06 
2.2 

8«2 
0.2 

18:81 

2.8 

20:50 
-0.2 

W 

21 

1:42 
2.8 

8:46 
0.2 

18*7 
2.5 

21:12 
-0.1 

1 

S 

22 

0:88 
2.2 

7:16      13K)2 
0.1        8.0 

2052 
-0.2 

Tu 

22 

2:02 
2.2 

9:08 
0.2 

14:26 
2.6 

21:40 
—0.1 

Th 

22 

2:88 
2.8 

9:42 
0.8 

14:48 
2.3 

22.-00 
—0.1 

N 

8 

23 

1:25 
2.2 

8:15     18US5 
0.1        2.9 

21:15 
-0.1 

(C 

W 

23 

8K)2 
2.2 

10H)5 
0.8 

15:18 
2.4 

22:82 
0.0 

i 

F 

23 

8*.82 
.    2.8 

10KB 
0.3 

16:88 
2.1 

22:46 
0.0. 

M 

24 

2:20 
2.1 

9:16     14:60 
0.2        2.7 

22:08 
0.0 

Th 

24 

4:00 
2.2 

U:05 
0.8 

16:18 
2.2 

28:28 
0.1 

S 

24 

4.-24 
2.4 

1156 
0.4 

16.-28 
20 

28*2 
0.2 

c 

Tu 

25 

8:18 
2.1 

10:20     15:46 
0.3        2.5 

23:02 
0.1 

F 

25 

5:00 
2.2 

12KB 
0.4 

17K)7 
2.1 

.    .    . 

s 

25 

5:14 
2.4 

12-.29 
0.4 

17:20 
1.9 

:  : : 

W 

26 

4:18 
2.1 

11  .-28      16:43 
0.3        2.8 

23:55 
0.1 

E 

S 

26 

0:12 
0.1 

6:50 
2.8 

18K)1 
0.3 

17:59 
1.9 

M 

26 

0:17 
0.8 

6K» 
2.6 

18:22 
0.4 

18KB 
1.8 

1 

Th 

27 

5:20 
2.1 

12:25     17.40 
0.3        2.2 

s 

27 

«1:00 
0.2 

657 
2.4 

18:56 
0.3 

18:47 
1.9 

A 

Tu 

27 

0:59 
0.4 

6:47 
2.6 

14:18 
0.8 

18:67 
1.7 

1 

F 

28 

0:47 
0.2 

6:17      1355 
2.2        0.3 

18:32 
2.1 

M 

28 

1:45 
0.3 

7:22 
2.6 

14:45 
0.3 

19:82 
1.8 

W 

28 

1:85 
0.4 

7:80 
2.6 

16K» 
0.8 

10:43 

1.7 

1 

S 

29 

1:»7 
0.2 

7:08     14:20 
2.3        0.3 

19:20 
2.0 

Tu 

29 

2:27 
0.3 

8:08 
2.6 

15:88 
0.2 

20:15 
1.8 

Th 

29 

1:67 
0.5 

8:12 
2.7 

16:48 
0.2 

20  Al 
1.8 

E 

s 

30 

2:24 
0.2 

7:52     15:10 
2.4        0.2 

20:05 
2.0 

A 

W 

30 

3:04 
0.4 

8:48 
2.7 

16:17 
0.2 

21:00 
1.8 

F 

30 

2:10 
0.6 

8:65 
2.8 

16-.82 
0.1 

21:15 

1.8 

, 

M 

31 

3:08 
0.3 

8:34      15:57 
2.5         0.2 

20:48 
2.0 

S 

• 

S 

31 

2:47 
0.5 

9:88 
2.8 

17:17 
0.1 

22K» 
1.9 

i 

1  a< 
1  fn 

Thetid 
;omparia 
)m  Mean 
5  feet  bel 
nu8(-) 

es  are  placed  In  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  who 
Low  Wat^r,  which  is  the  datum  of  souudii 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  c 
ther  it  w  high  or  low  water.    The  heights,  In 
igs  on  the  Coast  and  Geodetic  Survey  Char 
ater.  add  the  tabular  height  to  the  sounding 
tract  it. 

n  the  second  line  of  eacto  day: 
feet  and  tenths,  are  reckoned 
tM  for  this  region,  and  which  is 
's  given  on  the  chart,  unless  a 

The  tin 
1  (a.m.),  all 

ae  used  Is  Eastern  Standard,  75th  meridinn 
greater  are  in  the  afternoon  (p.  m. )  and  whc 

W.:  0^  is  midnight,  12i>  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  nooc 

ess  than  12  are  In  the  forenoon  , 
;  for  instance,  15:47  is  3:47  p.  m.  | 

#.  ne\;v 
equator;  A 

'  moon:  }),  Ist  quar.:  O.  ^"11  mooc:  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator:  N,  S,  moon 

• 

farthest  north  or 

south  of  the  1 

i 
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JANUARY. 

1 

FEBRUARY.                          | 

UABCH.                             |{ 

s 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

B 

Dayof— 

TLta«ancl  Uv^ight  ot  Eflgh  ntid 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

8 

W. 

Mo. 

S 

1 

6:08 
0.6 

11-.66 
4.8 

18:88 
0.4 

.    .    . 

Tu 

1 

0.80 
4.6 

7K» 
1.0 

12:42 
4.2 

19:14 
0.7 

Tu 

1 

5:88 
0.7 

11:17 
4.4 

17:41 
0.7 

28:42 
4.7 

s 

2 

oa» 

4.8 

6:57 
0.8 

12:46 
4.6 

19:26 
0.5 

c 

W 

2 

1:17 
4.6 

7:58 
1.1 

13.-28 
4.0 

20K)1 
0.8 

W 

2 

6:16 
0.9 

11:52 
4.2 

18:20 
0.8 

B 

M 

8 

1:25 
4.2 

7:62 
1.0 

4.2 

20:18 
0.6 

Th 

3 

2:07 
4.6 

8:50 
1.1 

14:28 
8.9 

20:52 
0.8 

Th 

3 

025 

4.7 

7K>4 
LO 

12:84 
4.0 

19K)6 
0.9 

▲ 

Tu 

4 

2:14 
4^ 

8:47 
1.0 

Mdtt 
4.1 

21K)0 
0.6 

F 

4 

8H)2 

4.7 

9:47 
LO 

15:18 
8.9 

21:48 
0.7 

C 

F 

4 

1:14 
4.7 

8K)l 
LO 

13:80 
8.9 

20:02 
0.9 

W 

6 

4.4 

9:42 
1.0 

16:28 
4.0 

21:48 
0.6 

8 

5 

8:54 
4.9 

10:46 
0.8 

16:20 
4.0 

22:42 
0.4 

S 

5 

2:12 
4.7 

9KM 
0.9 

14:86 
8.9 

21:02 
0.8 

Th 

6 

8:62 
4.6 

10JI6 
0.9 

16:18 
4.0 

22:87 
0.4 

s 

S 

6 

4:50 
5.1 

11:88 
0.6 

17:17 
4.2 

28:35 
0.2 

8 

8 

6 

8:12 
4.9 

10K>4 
0.7 

15:40 
4.1 

22:06 
0.5 

F 

7 

4:40 
4.9 

11:25 
0.7 

17K)4 
4.1 

28:24 
0.3 

M 

7 

5:48 
6.4 

12:27 
0.2 

18:10 
4.5 

.     .    . 

M 

7 

4:14 
5.1 

0.4 

16:44 
4.3 

28H)6 
0.2 

8 

8 

6:28 
6.2 

12:12 
0.6 

17:62 
4.2 

.    .    . 

Tu 

8 

0:26 
-0.1 

6:84 
5.7 

18:14 
-0.1 

19K)0 
4.7 

Tu 

« 

6:10 
6.4 

11:54 
0.1 

17:42 
4.7 

.    .    . 

S 

9 

OdO 
0.1 

6:14 
6.4 

12:68 
0.2 

18:40 
4.3 

• 

W 

9 

1:15 
-0.8 

7:22 
6.0 

14HN) 
-0.4 

19:47 
5.0 

W 

9 

OHX) 
-0.1 

6.-06 
6.7 

12:42 
-0.3 

18:84 
6.1 

s 

M 

10 

0:64 
0.0 

7«0 
6.7 

18:42 
0.0 

19:22 
4.5 

Th 

10 

2:02 
-0.6 

8:10 
6.1 

14:44 
-0.6 

20:83 
5.3 

Th 

lb 

0:54 
-0.6 

6:58 
6.9 

13:80 
-0.5 

19:24 
5.6 

• 

Til 

11 

1:88 
-0.1 

7:44 
6.9 

14:26 
—0.2 

20:06 
4.7 

F 

11 

2:51 
—0.6 

8:56 
6.1 

15:28 
-0.6 

21:21 
5.5 

• 

F 

11 

1:44 
-0.7 

7:47 
6.0 

14:16 
-0.7 

20:18 
6.8 

W 

12 

2:24 
-0.2 

6.0 

15:09 
-0.3 

20:52 

4.8 

p 

8 

12 

8:89 
—0  6 

9:48 
5.9 

16:10 
-0.6 

22K» 
6.6 

E 
p 

S 

•12 

2:86 
-0.8 

8:87 
6.0 

14:59 
-0.8 

20:59 
6.0 

Th 

13 

8:10 
-0.2 

9:14 
6.0 

15:52 
-0.8 

21:36 
4.9 

E 

8 

18 

4:29 
-0.4 

10:80 
5.7 

16:65 
-0.4 

22:56 
•     6.6 

8 

13 

8:26 
-0.8 

9:25 
6.8 

15:44 
-0.7 

21:45 
6.0 

1 

F 

14 

8:64 
-0.2 

10«0 
6.9 

16:85 
-0.3 

22:25 
5.0 

M 

14 

6:28 
-0.2 

11:20 
6.8 

17:44 
-0.2 

28:47 
6.5 

M 

14 

4:14 
-0.7 

10:18 
6.5 

16:28 
-0.6 

22:44 
5.9 

1 
1 

S 

15 

4:48 
-0.1 

10:47 
6.6 

17:22 
-0.2 

28:15 
5.1 

Tu 

15 

6.21 
0.0 

12:12 
4.9 

18:86 
—0.1 

.    .    . 

Tu 

15 

6:08 
-0.4 

11:01 
6.2 

17:18 
—0.3 

28:26 

5.8 

B 

8 

16 

-0.1 

11:87 
5.4 

18:10 
-0.1 

.    .    . 

D 

W 

16 

0:42 
5.4 

7:28 
0.2 

18:10 
4.6 

19:84 
0.1 

W 

16 

6H)6 
-0,1 

11:54 
4.8 

18:18 
-0.1 

.    .    . 

j  P 

M 

17 

0:08 
6.1 

6:85 
0.2 

12:81 
6.1 

19:02 
0.0 

Th 

17 

1:44 
5.8 

8:81 
0.6 

14:18 
4.8 

20:85 
0.1 

3) 

Th 

17 

0.-22 
6.6 

7.-08 
0.2 

12:58 
4.4 

19:13 
0.1 

O) 

Tu 

18 

6.1 

7:40 
0.4 

13:88 
4.7 

19:58 
0.1 

F 

18 

2:61 
6.2 

9:40 
0.6 

15:29 
4.1 

21:40 
0.1 

N 

F 

18 

136 
6.8 

8:15 
0.4 

14KK2 
4.2 

20:18 
0.2 

1 

W 

19 

2K)7 
6.2 

8:47 
0.4 

14:85 
4.5 

20:58 
0.0 

N 

8 

19 

8:66 
6.2 

10:46 
0.6 

16:88 
4.1 

22:42 
0.0 

S 

19 

2:88 
5.1 

9:28 
0.6 

15:18 
4.1 

21:25 
0.3 

1 

1 

Th 

20 

8:10 
6.8 

9:66 
0.4 

15:88 
4.8 

21:58 
-0.1 

8 

20 

5:00 
6.3 

11:46 
0.4 

17:42 
4.3 

28:42 

-0.1 

s 

20 

8:89 
6.0 

10:27 
0.5 

16.-80 
4.2 

22:29 
0.2 

1 
1 

F 

21 

4:12 
6.4 

11:00 
0.4 

16:46 
4.3 

22:57 
-0.2 

M 

21 

5:56 
5.4 

12:89 
0.2 

18«7 
4.5 

.    .    . 

M 

21 

4:42 
5.0 

11.-25 
0.4 

17:80 
4.4 

28:80 
0.1 

1 
1 

S 

22 

6:13 
6.6 

12:00 
0.3 

17:60 
4.4 

28:55 
-0.3 

Tu 

22 

0:87 
-0.8 

6:47 
6.6 

18:26 
0.0 

19:25 
4.7 

Tu 

22 

5:40 
5.1 

12:14 
0.2 

18:20 
4.6 

.    .    . 

N 

8 

23 

6K>9 
6.7 

12:54 
0.1 

18:46 
4.5 

o 

W 

23 

1:28 
—0.8 

7«4 
5.6 

14:10 
—0.1 

20.-06 

4.8 

W 

23 

0.-26 
0.1 

6-.80 
6.2 

12:68 
0.1 

19KM 
4.7 

M 

24 

0:48 
-0.6 

7K)2 
6.8 

13:44 
0.0 

19aj7 
4.6 

Th 

24 

2:16 
-0.8 

8:18 
6.5 

14:48 
-0.1 

20:47 
4.9 

Th 

24 

1:10 
-0.1 

7:17 
6.2 

18:40 
0.0 

19:48 
6.0 

o 

Tu 

25 

1:40 
-0.6 

7:60 
6.9 

14:80 
-0.1 

20.-24 
4.7 

F 

25 

8.-00 
-0.2 

5.8 

15:25 
-0.1 

21:22 
4.9 

O 

F 

25 

1:58 
-0.1 

7:58 
5.2 

14.-20 
-0.1 

20:20 
5.1 

W 

26 

2.-29 
-0.4 

8:86 
6.8 

15:12 
-0.1 

21:08 
4.7 

E 

8 

26 

8:89 
0.0 

9:84 
5.1 

16:01 
0.1 

21:67 
4.9 

£ 

8 

26 

2:40 
0.0 

8:86 
6.0 

14:57 
0.0 

20:52 
5.1 

Th 

27 

8:16 
-0.8 

9:20 
5.6 

15:54 
-0.1 

21:50 
4.7 

S 

27 

4:16 
0.8 

10:11 
4.9 

16:84 
0.2 

22:81 

4.8 

S 

27 

8:16 
0.1 

9.-08 
4.8 

1558 
0.1 

21^28 
5.0 

i 

F 

28 

4H)0 
0.0 

10:00 
6.8 

16:34 
0.0 

22:30 
4.6 

A 

M 

28 

4:66 

0.6 

10:48 
4.6 

17:08 
0.4 

28:05 
4.7 

A 

M 

28 

8:62 
0.8 

9:88 
4.6 

15:67 
0.8 

21:54 
5.0 

1 
I 

8 

29 

4:46 
0.2 

10:41 
6.0 

17:14 
0.2 

28:10 
4.6 

Tu 

29 

4:28 
0.5 

10.-06 
4.4 

16:37 
0.6 

22:25 
5.0 

Ie 

S 

30 

6:29 
0.6 

11:20 
4.7 

17:52 
0.4 

28:49 
4.5 

W 

30 

5KM 
0.6 

10:87 
4.3 

16:57 
0.7 

28:02 
4.9 

'.A 

1 

M 

31 

6:14 
0.8 

12K)0 
4.6 

18:32 
0.6 

•    •    • 

Th 

31 

5:48 
0.7 

11:12 
4.2 

17:33 
0.9 

28:46 
4.9 

1        Thetid 
1  a  comjMkilJ! 

from  Mean 

feet  below 
1  minus  (— ) 
1        The  til 

(a.m.).all 
•,  nen 

equator:  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water,  which  is  the  datum  of  soundini 
mean  sea  level.    To  find  the  depth  of  wate 
sign  i9  before  the  height,  in  which  case  sut 
ne  used  is  Eastern  Standard,  76th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whc 
r  moon;  }),  Ist  quar.;  Q,  full  moon;  C*  Sd  q 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  1 
fson  the  Coast  and  Geodetic  Survey  Charts  f 
r,  add  the  tabular  height  to  the  sounding) 
►tractit. 

W.:  Ok  is  midnight,  12^  is  noon;  all  hours  1 
m  diminished  by  12  give  the  times  after  nooi 
uar.;  £,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
or  this  region,  and  which  is  2.6 
9  given  on  the  chart,  unless  a 

ess  than  12  are  in  the  forenoon 
1 :  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

63033-09 8 
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APRIL. 

■ 

MAY. 

1 

JUNE. 

--     . 

^3 

Dayof- 

Time  and  Hei«rht  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

1 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:81 
0.8 

11:67 
4.1 

18:18 
LO 

.    .    . 

8 

1 

0K)7 
5.0 

6:67 
0.6 

12:30 
4.1 

18:50 
0.9 

W 

1 

1:88 
6.0 

8:19 
0.8 

14:16 
4.8 

20:43 
0.5 

s 

s 

2 

0:85 
4.9 

7:26 
0.8 

12:62 
4.0 

19:20 
0.9 

a 

M 

2 

1H)4 
5.0 

7:62 
.  0.6 

18:84 
4.2 

19:57 
0.8 

IE 

Th 

♦.* 

2:89 
4.9 

9:15 
0.1 

15:15 
6.1 

21:.'J0 
0.3 

8 

8 

138 
4.9 

8:26 
0.8 

14.-00 
4.0 

20:26 
0.8 

Tu 

3 

2H)6 
6.0 

8:51 
0.4 

14:48 
4.5 

21:05 
0.5 

F 

3 

8:44 
4.9 

10:10 
—0.1 

16:15 
6.6 

22:52 
0.0 

M 

4 

2.*88 
4.9 

9:27 
0.6 

16:10 
4.2 

21:33 
0.6 

W 

4 

3:10 
6.0 

9:47 
0.2 

15:46 

4.8 

22:12 
0.2 

8 

4 

4:48 
4.9 

11K>4 
—0.4 

17:11 
6.8 

28:51 
-0.2 

Tu 

5 

3:89 
6.1 

10:26 
0.8 

16:14 
4.6 

22:38 
0.2 

Th 

5 
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Tu 

26 

4:58 
-0.2 

10:49 
5.1 

17:10 
0.1 

28:10 
5.4 

F 

26 

6K)4 
0.0 

12:11 
5.5 

18:51 
0.2 

•    •     • 

N 

M 

26 

1.-29 
4.2 

7:48 
0.2 

14.-00      20:50 
5.2         0.5 

e!w 
1 

27 

5:41 
-0.1 

11:89 
5.2 

18H)6 
0.2 

.    .    . 

<L 

S 

27 

0:86 
4.6 

6:59 
0.1 

18:11 
5.3 

19:66 
0.4 

Tu 

27 

2:41 
4.1 

8:51 
0.8 

15:06      21:55 
5.1         0.5 

'Tb 

1 

28 

0K)1 
5.1 

6:29 
0.0 

12:31 
5.2 

19:06 
0.3 

s 

28 

1:89 
4.3 

8:00 
0.2 

14:16 
5.2 

2L05 
0.6 

W 

28 

8*.62 
4.2 

9:59 
0,2 

16:U      22:54 
5.1         0.3 

<L 

F 

29 

0:56 

4.8 

7:21 
0.1 

13:30 
5.2 

20:11 
0.4 

N 

M 

29 

2:50 
4.1 

9:a5 
0.2 

15:21 
5.2 

22:11 
0.5 

Th 

29 

4:66 
4.4 

IIHW 
0.0 

17:10      28:46 
5.1         0.1 

p 

S 

30 

1:54 
4.6 

8:20 
0.1 

14:33 
5.3 

21:18 
0.4 

Tu 

30 

8:50 
4.1 

10:10 
0.1 

16:26 
5.3 

28:14 
0.4 

F 

30 

5:60 
4.7 

11*7 
-0.1 

18.-06    .    .    . 
•    5.2    .    .    . 

s 

31 

2:58 
4.8 

9:20 
0.0 

15:36 
5.4 

22:24 
0.4 

W 

31 

5:06 
4,8 

11:11 
-0.1 

17:27 
6.4 

.    .    . 

The  tid 
a  comparLs 
from  Meao 
is  2.6  feet  b 
a  minus  (- 

The  til 
noon  (a.  m 
8:47  p.  m. 

#,  new 
equator:  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water. which  is  the  datum  of  sound! 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ne  used  is  Eastern  Standard,  75th  me^'idian 
.\  all  greater  are  in  the' afternoon  (p.  m.)  ai 

th  their  times  on  the  flrst  line  and  heights  c 
ther  It  is  high  or  low  water.    The  heights,  ii 
tigs  on  the  Ck>ast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  thesoundi 
ubtract  it. 

W.:  00  Is  midnight,  12o  is  noon:  all  hours 
id  when  diminished  by  12  give  the  times  af 

m  the  second  liiu'  of  eacli  duy; 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

less  than  12  are  in  the  fore- 
ter  noon;  for  instance,  15:47  is 

moon;  ^,  1st  quar.;  Q,  full  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

liar.;  E,  moon  on 

the  equator;  N,S,moon  1 

farthest  north  or 

south  of  the 
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CHARLESTON  (Cnatoni-House  Wharf),  SOUTH  CAROUNA,  1910. 


OCTOBER. 

""' 

NOVEMBER. 

_    _     _ 

DECEMBER.                            | 

;^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

I>ayof- 

Time  and  Heicht  of  High  and 
Low  water. 

^ 

Dayof- 

Time  and  Heig^ 
Lowlv 

t  of  High  and 
ater. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

s 

1 

0:88 
0.0 

6:88 
5.0 

12:49 
-0.2 

18:64 
6.2 

• 

Tu     1 

124 
-0.1 

728 
6.2 

18:68 
0.1 

19:52 
4.7 

• 

Th 

1 

129 
0.1 

7:81 
5.8 

14:14 
0.8 

19:58 
4.2 

8 

2 

1:16 
-0.1 

730 

5.1 

13:85 
-0.2 

10:40 
6.2 

W 

2 

2H)1 
0.0 

8K)1 
6.8 

14:36 
0.1 

20.26 
4.6 

F 

2 

2:06 
0.2 

8K» 
5.3 

14:51 
0.4 

2029 
4.2 

E 

• 

M 

3 

1:66 
-0.2 

7:58 
5.2 

1420 
-0.1 

20:19 
5.1 

A 

Th 

3 

2:88 
0.1 

8:85 
6.2 

15:15 
0.3 

20:55 
4.3 

S 

3 

2:40 

0.8 

8:41 
5.8 

16:80 
0.4 

21K» 
4.1 

Tu 

4 

20^ 
-0.1 

8:84 
6.2 

15:01 
0.0 

20:64 
4.9 

F 

4 

3:10 
0.8 

9:09 
6.2 

16:61 
0.4 

21:25 
4.2 

S 

8 

4 

8:15 
0.6 

9:18 
6.8 

16K)6 
0.4 

21:31 
4.1 

W 

6 

8:09 
0.0 

9:06 
6.2 

16'.39 
0.2 

21:26 
4.6 

S 

5 

8:40 
0.6 

9:48 
6.1 

1629 
0.5 

21:55 
4.1 

M 

5 

8:49 
0.6 

9:55 
6.8 

16:43 
0.4 

22:10 
4.2 

Th 

6 

8:44 
0.2 

9:89 
5.1 

16:16 
0.4 

21:56 
4.4 

8 

s 

6 

4:10 
0.8 

10:19 
6.0 

17:06 
0.6 

22:30 
4.0 

Tu 

6 

422 

0.8 

10:86 
6.2 

1724 
0.4 

22:64 
4.3 

A 

F 

7 

4:14 
0.6 

10:11 
5.0 

16:iH 
0.^ 

2226 
4.2 

M 

7 

4:45 
0.9 

11:00 
5.0 

17:50 
0.7 

28:14 
4.0 

W 

7 

6:06 
0.8 

11:21 
5.1 

18.-09 
0.4 

28:45 
4.4 

S 

8 

4:45 
0.7 

10:49 
4.9 

17:36 
0.8 

23:01 
4.0 

Tu 

8 

550 
1.0 

11:46 
4.9 

18:39 
0.7 

.    .    . 

Th 

8" 

6H)0 
0.8 

12:11 
5.0 

18:66 
0.4 

.     .    . 

1 

s 

9 

6:21 
0.9 

1129 
4.8 

18:20 
0.9 

23:44 
3.9 

W 

9 

0K)8 
4.1 

626 
1.0 

12:39 
4.8 

19:31 
0.6 

^ 

F 

9 

0:48 
4.5 

7:04 
0.8 

18K)6 
4.9 

19:48 
0.4 

s   M 

10 

6:04 
1.1 

12:16 
4.7 

19:11 
0.9 

.    .    . 

D 

Th 

10 

4.2 

7i90 
0.9 

13:86 
4.8 

2026 
0.6 

# 

8 

10 

1:46 

4.7 

8:10 
0.6 

14:09 
4.8 

20:41 
0.2 

D  To 

11 

0:86 
8.9 

7.00 
1.1 

18:U 
4.7 

20:09 
0.8 

F 

11 

2:14 
4.4 

8:89 
0.7 

14:39 
4.8 

2121 
0.4 

E 

8 

11 

2:46 
5.0 

9.20 
0.4, 

15:13 
4.8 

21:39 
0.0 

w 

12 

1:89 
8.9 

8:06 
.  1.0 

14:11 
4.7 

21:06 
0.7 

S 

12 

3:16 
4.7 

9:45 
0.4 

15:41 
4.9 

22:15 
0.1 

M 

12 

8:46 
6.3 

1024 
0.1 

16:11 
4.8 

22:34 
—0.2 

Th 

13 

2:46 
4.1 

9:11 
0.7 

16:14 
4.9 

22H)1 
0.5 

E 

s 

13 

4:15 
5.2 

10:48 
0.1 

16:44 
5.1 

23:08 
—0.2 

Tu 

13 

4:48 
6.7 

1124 
-0.1 

17:10 
4.9 

23:29! 
—0.5 

F 

14 

8:60 
4.4 

10:14 
0.4 

16:14 
5.1 

22:65 
0.2 

M 

14 

5:10 
5.6 

11:45 
-0.3 

17:39 
5.2 

23:58 
—0.5 

W 

14 

5:40 
6.0 

1221 
-0.8 

4.9 

S 

15 

4:49 
4.9 

11:18 
0.0 

17:11 
5.3 

23:44 
-0.2 

Tu 

15 

6:02 
6.0 

12:40 
-0.6 

18:81 
5.3 

.    .    . 

P 

Th 

16 

021 
-0.7 

6:86 
6.3 

13:16 
-0.5 

19:01 
5.0 

s 

16 

5:41 
5.4 

12:09 
-0.8 

IBM 
5.5 

9 

W 

16 

0:48 
-0.7 

6:65 
6.8 

18.-82 
-0.7 

19:20 
5.3 

o 

F 

16 

1:16 
-0.8 

729 
6.6 

14:11 
-0.5 

19:M 
6.0 

E 

M 

17 

0:81 
-0.6 

6:30 
5.8 

18:00 
—0.6 

18:69 
5.6 

Th 

17 

1:86 
-0.8 

7:46 
6.6 

14:25 
-0.8 

20:11 
5.2 

N 

S 

17 

2K» 
-0.8 

821 
6.6 

15.-04 
-0.5 

20:46 
4.9 

O 

Tu 

18 

1:18 
-0.7 

7:19 
6.1 

13-.61 
-0.8 

19:46 
6.6 

F 

18 

228 
-0.8 

8:86 
6.6 

15:19 
—0.7 

21:03 
6.1 

s 

18 

—0.7 

9:11 
6.3 

15:51 
-0.4 

21:40 
4.9 

P 

W 

19 

2:03 
-0.8 

8:06 
6.3 

14:41 
-0.9 

20:34 
6.5 

N 

S 

19 

8:16 
-0.7 

929 
6.4 

16:10 
-0.5 

21:56 
4.9 

M 

19 

8£1 
-0.5 

10K)i 
6.1 

16:44 
-0.8 

22:34 

4.8 

Th 

20 

2:49 
-0.8 

8:55 
6.4 

15:38 
—0.8 

21:21 
6.3 

s 

20 

4.09 
-0.5 

10:22 
6.1 

17K>5 
-0.8 

22:61 
4.7 

Tu 

20 

4:46 
-0.8 

10:66 
5.7 

17:85 
—0.2 

28:30 
4.6 

F 

21 

8:36 
-0.6 

9:46 
6.8 

1625 
-0.5 

22:11 
5.0 

M 

21 

5K)6 
-0.2 

11:16 
6.8 

18K)2 
0.0 

23:51 
4.5 

W 

21 

6:48 
0.0 

11:48 
6.3 

18:29 
0.0 

S 

22 

4:26 
-0.4 

10:38 
6.0 

17:22 
-0.2 

23K)6 
4.7 

Tu 

22 

6.-06 
0.1 

12:14 
5.4 

19K)0 
0.1 

.    .    . 

Th 

22 

0.29 
4.5 

6:44 
0.3 

12:44 
4.9 

1921 
0.2 

N 

s 

23 

521 
-0.1 

11:35 
6.7 

1821 
0.1 

.    .    . 

(L 

W 

23 

0:66 
4.3 

7:09 
0.3 

18:14 
5.0 

19:69 
0.2 

S 

F 

23 

129 
4.5 

7:46 
0.6 

18:41 
4.6 

20:15 
0.3^ 

M 

24 

0:08 
4.4 

621 
0.1 

12:86 
5.4 

19:25 
0.3 

Th 

24 

2:06 
4.3 

8:15 
0.5 

14:19 
4.7 

20:55 
0.3 

8 

24 

227 

4.5 

8:49 
0.7 

14:48 
4.8 

21:09' 
0.3 

c 

Tu 

25 

1:16 
4.2 

7:29 
0.3 

18:40 
5.1 

20:29 
0.4 

F 

25 

8:10 
4.4 

920 
0.6 

1524 
4.6 

21:50 
0.3 

s 

25 

821 
4.5 

9:50 
0.8 

15:46 
4.2 

21:69 
0.3 

W 

26 

2:80 
4.2 

8:36 
0.4 

14:49 
4.9 

21:30 
0.3 

E 

S 

26 

4KK> 
4.6 

1021 
0.6 

16.25 
4.6 

22:40 
0.2 

M 

26 

4:11 
4.6 

10:46 
0.8 

16:39 
4.1 

22:47 
0.3 

Th 

27 

8:37 
4.8 

9:42 
0.3 

16:60 
4.9 

22:25 
0.3 

s 

27 

4:53 
4.7 

11:19 
0.6 

1720 
4.5 

28:27 
0.1 

A 

Tu 

27 

5KN) 

4.8 

n:S9 
0.7 

1729 
4.1 

28:33 
0.3 

F 

28 

4:87 
4.6 

10:45 
0.2 

16:60 
4.9 

23:16 
0.1 

M 

28 

5:36 
4.9 

12.09 
0.4 

18H)6 
4.5 

.    .    . 

W  28 

5:48 
4.9 

12:25 
0.6 

18.14 
4.1 

.    .    . 

8    29 

5:27 
4.8 

11:40 
0.2 

17:46 
4.9 

.    .    . 

Tu 

29 

0:10 
0.0 

6:19 
5.0 

12:53 
0.8 

18:48 
4.4 

Th  29 

0:16 
0.2- 

625 
6.1 

18:09 
0.6 

18&S 
4.1 

E 

S 

30 

0:02 
0.0 

6:11 
6.0 

12:80 
0.1 

18:35 
4.9 

A 

W,30 

0:30 
0.0 

6:57 
6.2 

13:85 
0.3 

19:25 
4.3 

f'30 

0:59 
0.2 

7K)4 
5.3 

18:49 
0.4 

19-JO 
4.2 

M 

31 

0:45 
—0.1 

6:60 
6.1 

13:10 
0.1 

19:16 
4.8 

s     S    31 

•i    1 

1:36 
0.2 

7:41 
5.4 

1426 
0.8 

20K)6 
4.2 

a 
fn 
in 
m 

al 

eq 

Th 
comi 
ym  J 
2.6  f 
InuB 

Th 
Igre 

uatc 

etid 

yfeai 
eetb 
(-) 
etln 
ater 
new 
>r;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
i  Low  Water,  which  is  the  datum  of  HOund 
»elow  mean  sea  level.    To  find  the  depth  of  ^ 
sign  is  before  the  height,  in  which  case  sub 
leused  is  Eastern  Standard,  75th  meridian  W 
are  in  the  afternoon  (p.  m. )  and  when  dimin 
'  moon;  }),  Ist  quar.:  0.  '«11  moon;  C.  M 
,  P,  moon  in  apogee  or  perigee. 

th  tneir  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  in 
Ings  on  the  Coast  and  Geodetic  Survey  Chs 
wrater,  add  the  tabular  height  to  the  soundix 
tract  it. 

:  0*  is  midnight,  Wis  noon;  all  hours  less  tha 
ished  by  12  give  the  times  after  noon:  for  ins 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
iVtB  for  this  region,  and  which 
igs  given  on  the  chart,  unless  a 

n  12  are  in  the  forenoon  (a.  m.), 
tance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY.                           1 

MARCH. 

" 

S 

bayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

g  JDayof- 
S  '  W.  iMo. 

Time  and  HeU*t  of  Hig 
LowWater. 

rhand 

2?.:K« 
6.2 

W.|Mo. 

W.  Mo. 

S 

1 

4:47 
0.7 

10-.62      17:16 
6.8        0.4 

2327 
5.9 

Tu    1 

1      1 

5:48 
1.2 

11:40 
5.6 

18:00 
0.8 

.    .    . 

Tu 

1 

4:12 
0.7 

10:10 
5.9 

16:25 
0.7 

s 

2 

6:41 
1.0 

11:42     18K)6 
6.0        0.6 

.    .    . 

CjW     2 

0:10 
5.9 

6-^ 
1.3 

12:28 
5.3 

18:47 
1.0 

W 

2 

4:53 
1.0 

10:50 
5.6 

.17:05 
0.9  , 

23:16 
6.0 

E 

M 

3 

0:15 
5.8 

6:37      12:85 
1.2        5.6 

18:55 
0.7 

Th    3 

1:00 
5.9 

7:80 
1.4 

13:20 
5.1 

19:40 
1.0 

Th 

i 

3 

5:43 
1.2 

11:37 
5.3 

17:53 
1.1 

A 

Tu 

4 

5.8 

7:30     13:26 
L3        5.4 

19:43 
0.8 

F 

4 

1-.58 
6.0 

8:27 
1.3 

14:15 
5.1 

20:82 
0.9 

.  1 

4 

0:07 
5.9 

6:89 
1.3 

12:30 
5.1 

18:48 
1.2 

W 

6 

1:55 
5.8 

8:28     14:17 
1.8        5.3 

20:32 

S 

5 

2:47 
6.2 

9:25 
1.1 

15:12 
5.2 

21:26 
0.7 

s 

5 

1:06 
5.9 

7:42 
1.3 

13:33 
5.1 

19:51 
1.1 

Th 

6 

2:42 
6.0 

9:14     15:08 
L2        5.3 

21:18 
0.7 

s 

s 

6 

8:40 
6.5 

10:15 
0.8 

16:05 
5.5 

22:18 
0.4 

S 

s 

6 

2:06 
6.1 

8:45 
1.1 

14:37 
5.8 

20:52 
0.8 

F 

7 

8:28 
6.8 

lOKK     15:58 
1.0        5.4 

22:08 
0.5 

M 

7 

4:22 
6.9 

IIKK 
0.4 

16:55 
5.8 

28K)8 
0.1 

M 

7 

3:08 
6.4 

9:43 
0.7 

15:37 
5.6 

21:51 
0.4 

S 

8 

4:18 
6.6 

10:48     16:87 
0.7        5.6 

22:48 
0.3 

Tu 

8 

5:20 
7.2 

11:61 
0.0 

17:43 
6.2 

23:55 
—0.2 

Tu 

8 

4:05 
6.8 

10:36 
0.3 

16:82 
6.1 

22:46 
0.1 

s 

9 

4:58 
6.V 

11:82      17:20 
0.4        5.8 

23:32 
0.2 

• 

W 

9 

6:08 
7.5 

12:87 
-0.3 

18:22 
6.6 

W 

9 

4:57 
7.1 

11:26 
-0.2 

17:28 
6.6 

23:39 
-0.6 

8 

M 

10 

5:48 
7.2 

12:15     18:05 
0.2        6.0 

.    ,    . 

Th 

10 

0:48 
-0.5 

6:55 
7.7 

18:22 
-0.5 

19:18 
6.9 

Th 

10 

6:48 
7.5 

12:12 
-0.6 

18:10 
7.1 
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SAVANNAH  ENTRANCE  (Tybee  Island  Light),  GEORGIA,  1910. 
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nua  (— )  tii^n  is  before  the  height,  in  which 
le  iL*5e<i  in  Cetiti-nl  Standnrtl,  90ih  meridian 
growler  are  in  the  afternoon  ( p.  m. )  and  wh* 

moon:  1),  l^t  qimr:  O,  full  mo<j»;  C»  3*t<] 
,  P,  moon  in  apogee  or  perigee. 

Lh  their  times  on  the  flret  line  and  heights  o 
th«r  it  is  high  or  low  water.   The  heights,  in 
ngs  on  the  Coa.st  and  Geodetic  Survey  Chai 
of  water,  add  the  tabular  height  to  the  » 
e^we  subtract  it. 

W  :  0»»  Is  midnight,  12»»  is  noon;  all  hours  k 
<[i  diminished  by  12  give  the  times  after  noon 
uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
Is  for  this  region,  and  which 
fundings  given  on  the  chart, 

iss  than  12  are  in  the  forenoon 
:  for  Instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

■ " 

1 

SEPTEMBER. 

J 

Dayof— 

Time  and  Heiirht  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof - 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

W.  |Mo. 

W. 

Mo. 

1 

F 

1 

1:15 
6.0 

7:84 
0.2 

13:47 
6.7 

20:17 
0.5 

M 

1 

8:00 
5.8 

9:10 
0.0 

15:30 
7.1 

22.06 
0.4 

Th 

1 

4:48 
6.2 

10:67 
-0.2 

17:10 
7.1 

28:87 
0.0 

s 

2 

2:17 
6.0 

8:82 
0.0 

14:47 
7.0 

21:20 
0.3 

N 

Tu 

2 

4.-02 
6.0 

10:10 
-0.2 

1638 
7.3 

28:02 
0.1 

F 

2 

5:38 
6.5 

11:48 
-0.4 

17-.58 
7.2 

1" 

s 

3 

8:18 
6.1 

9:80 
-0.2 

15:47 
7.4 

2230 
0.0 

W 

3 

4:59 
6.2 

11:05 
-0.6 

17:22 
7.6 

23:64 
-0.2 

• 

S 

3 

0:20 
-0.3 

635 
6.7 

12:36 
-0.6 

18:44 
7.8 

M 

4 

4:15 
6.3 

10:25 
-0.5 

16:42 
7.7 

23:16 
-0.2 

Th 

4 

5:50 
6.5 

11:59 
-0.7 

18:13 

7.7 

.    .    . 

s 

4 

1:03 
-0.4 

7:07 
6.9 

1330 
-0.6 

19:27 
7.2 

Tu 

5 

5:10 
6.4 

Jl:20 
-0.7 

17:85 
8.0 

.    .    . 

• 

F 

5 

0:42 
—0.4 

6.40 
6.7 

12:50 
-0.7 

19:00 
7.7 

E 

M 

5 

1:42 
—0.4 

7:48 
7.0 

14:04 
-0.3 

TOM 
7.0 

|n|W 

1  ^  ' 

6 

0K)7 
-4).  4 

6:03 
6.6 

12:11 
—0.9 

18:26 
8.1 

S 

6 

1:26 
—0.5 

737 
6.8 

18:38 
-0.6 

19:46 
7.5 

Tu 

6 

231 
—0.8 

8:28 
6.9 

14:44 
-0.1 

20:43 
6.7 

i     iTh 

1   1 

7 

0:58 
—0.6 

6:54 
6.7 

13:03 

-0.8 

19:17 
8.0 

s 

7 

2:10 
-0.5 

8:12 
6.8 

14:25 
-0.4 

20:82 
7.3 

W 

7 

2:58 
—0.1 

9HJ2 
6.7 

16:22 
0.2 

21:20 
6.4 

,    'f 
'    1 

8 

1:46 
-4).  6 

7:48 
6.7 

13:54 
-0.7 

20K)5 
7.8 

M 

8 

2:58 
-0.5 

8:58 
6.7 

15:10 
—0.1 

21:16 
7.0 

|Th 

8 

3:36 
0.2 

9:42 
6.5 

16:02 
0.6 

21:58 
6.0 

'si   9 

1            1 

2:33 
-0.6 

8:33 
6.7 

14:45 
—0.4 

20:58 
7.6 

E 

Tu 

9 

8:34 
-0.2 

9:41 
6.6 

15:56 
0.8 

21:58 
6.5 

A|F 

9 

4:12 
0.6 

10:20 
6.3 

16:58 
0.9 

22:39 
5.6 

rr 

3:20 
-0.4 

9:24 
6.5 

15:36 
—0.1 

21:42 
7.1 

W 

10 

4:16 
0  1 

10:25 
6.8 

16:42 
0.6 

22:41 
6.1 

IS 

10 

4:52 
0.9 

UKtt 
6.1 

17:30 
L2 

23:28 
5.3 

\      M 1 11 

4K)7 
-0.2 

10:15 
6.4 

1638 
0.3 

22:32 
6.6 

Th 

11 

4:59 
0.4 

11:07 
6.1 

1730 
1.0 

23:26 
6.7 

Dis 

11 

5:88 
1.2 

11:50 
5.9 

18.38 
L4 

.    .    . 

Tu  12 

4:55 
0.1 

11:05 
6.2 

17:22 
0.7 

2834 
6.2 

A 

1> 

F 

12 

5:46 
0.7 

11:64 
6.0 

1830 
1.2 

.    .    . 

M 

12 

0:16 
5.1 

6:30 
1.3 

12:46 
5.8 

19:24 
L4 

E  W  13 

1 

5:45 
0.8 

11:66 
6.0 

18:17 
1.0 

.    .    . 

S 

13 

0:18 
5.8 

6:84 
0.9 

12:44 
5.8 

19:15 
1.4 

S 

Tu 

13 

1:15 
6.0 

7:81 
1.3 

18:46 
6.8 

20:27 
L3 

D  Th  14 

t      1 

0:16 
6.8 

6:34 
0.6 

12:46 
5.9 

19:12 
1.2 

s 

14 

1:0b 
5.1 

7.34 
1.1 

18:87 
5.8 

20:12 
1.4 

W 

14 

2:18 
6.1 

8:85 
LI 

14:47 
6.1 

21:23 
C.9 

,^V^ 

1:09 
5.5 

733 
0.7 

18:87 
5.9 

20:07 
1.3 

M 

16 

2m 

6.0 

8:17 
1.1 

14:30 
6.9 

21:08 
L3 

Th 

15 

3:18 
6.4 

9:82 
0.7 

15:44 
6.4 

22:16 
0.5 

i  i«!i« 

2:01 
5.3 

8:15 
0.8 

14:28 
6.0 

21:00 
1.3 

S 

Tu 

16 

2:68 
6.1 

9:10 
0.9 

1534 
6.2 

22K)0 
1.0 

F 

16 

4:13 
6.9 

10:27 
0.8 

16:87 
6.8 

2808 
0.1 

,     IS 

17 

2:52 
5.2 

9:02 
0.8 

15:15 
6.1 

21:49 
1.2 

W 

17 

8:51 
6.3 

lOHB 
0.7 

16:13 
6.6 

22:49 
0.7 

S 

17 

5:02 
6.4 

11:17 
-0.2 

1735 
7.1 

23:49 
-0.8 

i    l'^ 

18 

8:41 
5.2 

9:48 
0.7 

16*2 
6.4 

22:85 
1.0 

Th 

18 

4:40 
6.6 

10:60 
0.8 

17:08 
6.9 

28:84 
0.8 

O 

s 

18 

6:60 
6.9 

12:0b 
-0.6 

18:18 
7,4 

.    .    . 

1     .T« 

19 

4:26 
5.4 

10:85 
0.5 

16:45 
6.6 

28:20 
0.7 

F 

19 

5.37 
6.0 

11:40 
0.0 

17:50 
7.2 

.    .    . 

E 

M 

19 

0:32 
-0.6 

6:35 
7.4 

12:52 
-0.9 

19K)1 
7.6 

|3.W 

20 

5K)8 
5.6 

11:18 
0.8 

17:28 
6.9 

.    .    . 

O 

S 

20 

0:17 
-0.1 

6:12 
6.4 

12:28 
-0.8 

18:35 
7.4 

Tu 

20 

1:15 
—0.8 

7:19 
7.6 

18:88 
-LO 

19:47 
7.6 

,      Th 

21 

0:00 
0.4 

5J30 
5.8 

12:01 
0.2 

18:10 
7.2 

s 

21 

IKW 
-0.4 

6:56 
6.8 

13:10 
-0.5 

19:20 
7.5 

P 

W 

21 

2.O0 
-0.8 

8:06 
7.8 

1437 
-0.9 

2032 
7.8 

i 

22 

0:42 
0.1 

6:38 
6.0 

12:43 
0.0 

18:56 
7.8 

M 

22 

■  1:42 
-0.6 

7:40 
7.0 

18:56 
-0.6 

20K)5 
7.5 

Th 

22 

2:48 
-0.7 

8:50 
7.7 

16:17 
-0.7 

21:20 
7.0 

;  8 

23 

las 

-0.1 

7:15 
6.2 

1338 
0.0 

19:38 
7.4 

E 

Tu 

23 

235 
-0.6 

837 
7.2 

14:42 
-0.5 

20:68 
7.8 

F 

23 

8:80 
-0.6 

9:48 
7.6 

16:10 
-0.8 

22:11 
6.5 

<  ® 
t    1 

24 

2K)6 
-0.2 

8:00 
6.4 

14:10 
-0.1 

2034 
7.8 

P 

W 

24 

3.06 
-0.6 

9:18 
7.8 

16:88 
-0.8 

21:40 
7.0 

8 

24 

432 
-0.1 

10:88 
7.2 

17:10 
0.1 

28:07 
6.1 

;  ,M 

25 

Jl^ 

8:45 
6.5 

1438 
0.0 

21.-08 
7.1 

Th 

25 

8:54 
-0.8 

lOrOS 
7.2 

16:26 
-0.1 

22:32 
6.6 

<L 

S 

25 

5:20 
0.2 

11:40 
6.8 

18:16 
0.6 

.    .    . 

,     ;Tu 

26 

8:94 
-0.2 

9:85 
6.6 

15:48 
0.1 

21-.58 
6.8 

F 

26 

4:45 
—0.1 

10:57 
7.0 

1735 
0.8 

2337 
6.2 

N 

M 

26 

0:12 
5.8 

6:25 
0.5 

12:47 
6.6 

19:23 
0.7 

,k;w 

27 

4:21 
0.0 

10:25 
6.7 

16:43 
0.8 

22:52 
6.5 

a 

S 

27 

5:40 
0.2 

11:58 
6.8 

18:.30 
0.6 

.    .    . 

Tu 

27 

134 
5.6 

7:86 
0.6 

13:66 
6.4 

20:82 
0.7 

,     Th 

1    1 

28 

5:10 
0.1 

11:20 
6.7 

17:43 
0.5 

23:49 
6.2 

s 

28 

039 
5.8 

6:48 
0.4 

13:06 
6.6 

19:40 
0.7 

W 

28 

2:36 
6.7 

8:46 
0.6 

15:01 
6.4 

21:82 
0.5 

\V 

29 

0.2 

12:20 
6.7 

18:60 
0.6 

.    .    . 

N 

M 

29 

1:87 
5.6 

7:50 
0.4 

14:11 
6.6 

20:50 
0.7 

Th 

29 

3:39 
6.0 

9:49 
0.2 

16K)1 
6.6 

2236 
0.2 

lp,8 

30 

0:50 
5.9 

7:05 
0.3 

13:24 
6.7 

19:57 
0.7 

^ 

30 

2:47 
5.6 

8:66 
0.2 

15:17 
6.7 

21:52 
0.5 

F 

30 

4:83 
6.3 

10:46 
0.0 

16:64 
6.7 

28:14 
0.0 

1 

31 

1:54 

&8 

8:07 
0.2 

14:28 
6.8 

21K)4 
0.6 

W 

! 

31 

8:51 
6.9 

9:59 
0.0 

16:16 
6.9 

22:47 
0.8 

!       Thetid 
aoomparia 
from  Mean 
U  8.4  feet  b 

t  a  minus  (- 

ThetiD 

noon  (a.  m 

la  8:47  p.  m 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  which  is  the  datum  of  Houndinj 
►elow  mean  aea  level.    To  find  the  depth  of 
-)  sign  ia  before  the  height,  in  which  ca»e  si 
ae  need  is  Central  Standard,  90th  meridian 
.),  all  greater  are  in  the  afternoon  (p.  m.)  a 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
?s  on  the  Coast  and  Geodetic  Survey  Char 
water,  add  the  tabular  height  to  the  sound 
ibtract  it. 
W.:  Oi>  is  midnight,  120  is  noon;  all  hours 
nd  when  diminished  by  12  give  the  times  i 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
»  for  this  region,  and  which 
ngs  given  on  the  chart  unless 

less  than  12  are  in  the  fore- 
ifter  noon;  for  Instance,  15:47 

1       •.  new 
1  equator;  A 

rmoon;  J 
,  P,  moon 

,  lat  quar.;  O.  ^"11  moon;  (C,  8d  f 
in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator:  N,  S,  moon 

farthest  north  or 

south  of  the   1 
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OCTOBER. 

KOVEMBKR. 

DECEMBER.                           1 

i 

D»rof- 

Lotff  Water. 

1^ 

m 

Day  of-. 

Time  ati( 

0:01 
-0,1 

]  Hrifbt  nf  Hli 
Low  Water, 

trli  add 

18;  31 
6.3 

d 

Dajrof- 

Time  and  Helvht  of  Ht^h  and 
Low  Water.                  1 

W.  Ma 

W.  Mo. 

W.  Mo. 

s 

1 

5:20 
6.6 

11  rl-i 
—0.2 

17:42 
6.9 

23-57 
—0.2 

Tu 

1 

6:11 
7.0 

12:36 
0.0 

•  Th 

1 

0:07        6:14 
0,1         7.0 

12:44 

0.3 

1«:.T3  1 
5.8 

s 

2 

6:02 
6.9 

12:19 
—0.3 

18.1SJ 
6.<» 

.    ,     . 

W 

2 

0:40 
—0.1 

6:46 
7.0 

13:10 
O.l 

19:04 
6.2 

F 

2 

0:41       6:48 
0.2         7.0 

13:18 
0,8 

5.8 

t 

M 

3 

0t3S 

— u.a 

6:40 
7.0 

13:00 
—0.3 

19:00 

A 

Th!    3 

1 

1:13 
0.1 

7:20 
7.0 

13:45 
0.2 

19:36 
6.1 

S 

1 

3 

1:15       7:25 
0.4         7.0 

13:56 
0.3 

19:41 

5.8 

Tu 

4 

1:12 
—0.3 

7:17 
7.0 

13:37 
-0.2 

19:35 
6.6 

f|. 

1:45 

o.a 

7:53 
8.9 

14:20 
0.3 

6.9 

b'  S 

4 

1:50       6:(» 
0,6         7,0 

14:31 

0.4 

30:1  K 

6.7 

W 

6 

1:46 

7:62 
7.0 

14:14 
0.0 

20:10 
6.4 

8      5 

2:17 
0,ft 

8:2^ 
6.  a 

14:5^5 
0,4 

20:43 
6.7 

M 

5 

2:26.      8:41 
0. 7         6. 6 

15-13 
0.4 

21:00  ' 
5.7 

Tb 

6 

2:20 
0.1 

6.» 

14:49 
0.2 

20:43 
6.2 

a 

S     6 

2:!M1 
O.fl 

9:07 
6.6 

16:36 
0.6 

21;22 
6.6 

TU|   6 

3:06       9:28 

0.8         6,7 

16:57 
0.6 

21  :<i6 
5.7, 

A 

F 

7 

0.4 

9:00 
6.7 

1626 
0.6 

21:17 
5.9 

M^7 

S:28 
1.0 

9:4h 
6.4 

16:21 
0.7 

22:10 
5.4 

i^r 

3:52       10:13 
0,9         6.5 

16:45 
Ol6 

22:40 
6l7 

B 

8 

S:J7 
0.7 

»:40 
6.4 

16:0^ 
0.7 

21:57 
6.6 

Tu    S 

1 

4:14 
1.2 

10:38 
6.2 

17:13 
0.0 

23:01 
5,4 

Th 

8 

4:17      llDe 
LO         6,3 

17:38 
0l6 

23:40 

8 

9 

4:0^ 
1.0 

10:21 
6.2 

16:50 
1.0 

22:40 
5,3 

D 

W'   9 

1 

5:10 
1.3 

11:3B 
6.1 

1B:10 
0.9 

.     .     . 

J 

F 

9 

5:50      12ras 
LO         6,1 

18:^ 
0.6 

.     .    .' 

S 

M 

10 

4;50 
1,3 

31:08 
6.0 

17:4a 
1.2 

23:36 
6.2 

Th 

10 

oicr? 

fi.4 

6:15 

i.a 

l?-35 
6.0 

19:10 
0.9 

S 

10 

0:43        6i)9 
6.0         0.9 

13.0(7 
6.0 

19:&£ 
0.4 

3) 

Tu 

11 

L4 

12-06 
5.9 

18:43 
1,2 

.    .     . 

F 

11 

5.6 

7:26 
1.0 

13:3ff 
6.0 

20:08 
0.6 

£ 

S(ll 

1:42       8:05 
6.4         0.6 

14:10 
6,1 

20:2!* 
0.2 

1 

W 

12 

0:37 
6.1 

6:») 
1.4 

13;07 
6.9 

19:47 
1.1 

8 

12 

2:16 

&:3S 
0.7 

14:42 
6.2 

21:05 
0.2 

M   12 

2:10       9:09 
6.8         0^3 

16:10 
6l3 

21:25 
"0.2 

1 

Th 

13 

1:45 
5.S 

7:68 
1.1 

14:10 
6.0 

20:42 
0.8 

K 

S 

13 

S:12 
6.6 

0:3i5 
0.2 

16:40 
6.5 

21:.'>6 
—0.2 

Tu 

13 

3:37      10:07 
7.3     -0.1 

16136 
6.5 

22:17 

F 

14 

2:47 
fi.7 

0:09 
0.7 

16:12 
6,3 

21:42 

0,4 

M 

14 

4:06 
7,2 

10:30 
—0.3 

16:3S 
6.  a 

22:45 
—0.6 

W 

H 

4:32      11:132 
7.8     -0.4 

16-J» 
6.6 

S:10 
—0.> 

S 

15 

S:4S 
6.3 

lOKIO 
0.2 

16:10 
6.7 

22:30 
0.0 

Tu  15 

4:^ 
7.7 

11:22 
-0.7 

17:27 
7.0 

23:^ 
—0.9 

F 

Th 

15 

6:24      11:56 
8.1     —0.6 

17:61 
6.8 

.     .    . 

1 

S 

16 

4:35 
6.J 

10:53 
—0,3 

17:02 
7.1 

23:17 
-0.6 

9 

W  16 

5:46 
S.1 

12:13 
—1,0 

1«;12 
7.2 

.    .    . 

O 

F 

16 

0:01        6:16 
— LO         8.3 

12:47 
-0.8 

18:42  1 

K 

M 

17 

ft323 
7.4 

11:43 
-0.7 

J  7:50 
7.4 

Tb  17 

0:22 
-LO 

«;34 
£.4 

—1.1 

19:00 
7.1 

N 

B 

17 

0:fi3       7:07 
— LO         8.4 

1^:39 
—0.8 

19:33 

6.9 

0 

Tu 

18 

O.OS 
—0.8 

6:10 
7.9 

12:33 
*-l.l 

,1S;37 
7.6 

F    18 

1:10 
—1.0 

7:23 
8.4 

13:64 
—1.0 

19:50 
7.0 

!* 

18 

1:43       8:00 
-0.9         8.2 

14:30 
-0.8 

20:27 

IP 

W 

19 

0:47 
-LO 

6:56 
K.2 

13:^ 
—1.2 

19:22 
7,4 

N 

B    19 

2:D0 
-0,9 

S:16 

14:44 
-0.3 

20:41 
6.8 

M 

19 

2:38       8:5a 
-0,6         7.9 

15:20 

-o.« 

2120 
6.fi 

Th 

20 

1:33 
"1.0 

7:42 

14:10 
-1,1 

20:10 
7.2 

g    20 

2:52 
-0.6 

9«^ 
*7.9 

15:38 
-0.5 

21:35 
6.5, 

Tu 

1 

20 

3:32       0:48 
-0.3         7.4 

16:IS 
-0.3 

22:ld 

6.4 

F 

21 

2:20 
— O.M 

8:32 
8.1 

15:00 

-o.» 

20:59 
6.9 

M   21 

3:47 
—0,2 

10:02 
7.4 

16:36 

22:3-5 
6.2 

W 

21 

4:30      10:39 
0.1         7.0 

17:07 
—0.1 

23:15  1 
6.3; 

8 

22 

S:0& 
—0.6 

9:34 
7.8 

16:.6I* 
—0.4 

21:52 
6,5 

Tu22 

4:48 
0.2 

n:oi 

7.0 

17:33 
0.1 

23:40 
6.0 

Th 

22 

5:30     ll:SH 
0.4         6.5 

18:00 
0.2 

.     .    . 

N 

S 

n 

4m 

-0.1 

10:20 
7.4 

16:53 

o.o 

22:51 
6.1 

c 

W   23 

1 

6:64 
0.6 

12i>3 

6,6 

18:36 
0.3 

.     .    , 

s.^ 

23 

0:15       6:38 
6.1         0.7 

12:37 
6.2 

1»M 
0.4 

c 

M 

24 

6:03 
0.2 

11:21 
6.9 

17:56 
0.3 

2SJil 
5.8 

Th  34 

0:46 
6.0 

7:04 
0.7 

13:10 
6.2 

10:35 
0.4 

8 

24 

1:12        7:37 
6.1         0.9 

13:35 
5.0 

1S:51 
0  4 

Tn 

25 

6:11 
0.5 

12:26 
6.6 

19:02 
0,6 

.    .     . 

F    25 

1^ 
6.0 

8:10 
0.7 

14:14 
6,1 

20:32 
0.4 

n 

25 

2:06       ,8:36 
6ul       -1.0 

14:31 
5.7 

20:42 
0..^ 

W 

26 

1:08 
6.8 

7:23 
0.6 

13:34 
6.3 

20:07 
0.6 

E 

S    26 

2:46 
6.2 

9:10 
0.7 

16:11 
6.0 

21:23 
0.3 

M 

26 

2-.57       0:28 
6.2         LO 

15:22 
5.6 

21  JO 
0.4 

Th 

27 

2:17 
6,9 

8:33 
0.6 

14:42 
6.2 

21:08 
0.4 

§    27 

3:37 
6.3 

10:02 
0.6 

16:01 
6.0 

2-21)9 
0.2 

A  Tu 

27 

8:42      10:18 
6.3         0  9 

16D9 
5.5 

22:14 
0  4 

F 

28 

3:17 
6.1 

9t.S6 
0.4 

l.'Jt43 
6.3 

22 IX) 
0.2 

M    28 

4:20 
6.6 

10:50 
0.6 

16:46 
6.0 

22:.yj 
0.1 

1 

28 

4:2.'i      noi 
6.5         0,8 

16:51 
5.5 

22  Ji6  . 
04  ^ 

S 

29 

i'M 

a.4 

10:19 
0.3 

16:Sa 
6,4 

22:44 
0.0 

Tu29 

6:00 
6.7 

11:30 
0,4 

17  26 
5.9 

23:30 
0.1 

Th 

29 

6iI6      11:41 
6.6         0.7 

17:30 
5.5 

23:38  1 
0.4 

E 

8 

30 

4;S3 

e.7 

11:16 
0.1 

17:17 
6.4 

^:26 
-0.1 

A 

W   30 

6:37 
6.9 

12:10 
0,4 

18:00 
6.0 

■    -    ■ 

F 

BO 

6:45      12:18 
6.  8         0.  6 

I8fl6 
5.C 

M 

31 

6:35 
6.9 

11:56 
0.0 

17:57 
6.4 

:  :  : 

8 

m 

S 

31 

0:14        6:22 
0.4         7,0 

12:68 

a4 

l§:.i2  'i 

The  lid 

fjvjm  Mi«n 
U  3.4  feot  t 
amintJii(- 

The  th 
{a.iiiO,nll 

9,  neu 
eqtutor;  A 

ea  are  placed  In  the  order  of  oecniTetice,  wi 
on  of  oonsei^udve  heights  will  indicate  whd 
Low  Waler,  which  is  the  datum  of  j4outidi 
j^loir  roemi  st-a  1  e  wL    Tr j  fin  tl  th  e  d  e  [>t  h  o( 
-)  sign  is  before  the  height,  in  which  c*vsc  ^i 
ne  ti.'icd  i«  Central  Standard.  90th  meridiiin 
grt-iitfrare  In  the  ailcniuctn  [p,  m.)  and  whe 
r  moon;  ]).  Ij^tquar.;  Q,  fnll  moon;  C*  3d  q 
,  P,  moon  In  apt^ee  or  perli^ce. 

th  their  limes  on  the  flrat  line  and  hefrhtoo 
h^r  U  is  h  Ik  h  or  lo  w  whI€  r.    T  he  b  i4gh  la.  i  r 
npH  on  the  (:<:j«.«1  ftn<l  <TCvidelf<'  Snn  cy  Cha 
wiUcf.  euid  th*2  tjibiiliir  hcljcbt  to  the  sound 
iblrac  t  il. 

W.:  Oi>  11  ffiidniffht.  J2fc  is  noon:  all  houm  U 
n  diminished  bj^  12^ re  the  timoa  i^flcr  noot 
uar.;  E.  moon  on  the  equator:  N,  S,  moon 

n  the  seootid  IJne  of  each  dayj 
%  h^n  and  tenths,  are  rectrFni»d  ; 
irtj*  ff»r  thin  rejrinn,  and  whirh  ■ 
rjg«  given  on  the  chart,  xitilem 

sffl  UiAn  12  are  In  the  forenoon 
i:  for  Instance,  15:47  Is 3:47  p.m. 
fanheft  north  or  mmth  of  ti* 
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JANUARY. 

FEBRUARY. 



MARCH. 

-ii 

^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof- 

Time  and  Height  of  Hij 
Low  Water. 

rhand 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W.  Mo. 

W.  |Mo. 

S 

1 

6.-22 
0.8 

11:27     17:47 
6.4        0.6 

.    .    . 

ku!  1 

6:08 
1.2 

12:10 
4.8 

1827 
0.8 

Tu 

1 

4:44 
0.8 

10:45 
5.0 

16:66 
0.7 

1 

23:10 
6.4 

S 

2 

OKn 
6.0 

6:12      12:13 
1. 1        6. 1 

18:34 
0.7 

c  w 

2 

0:46 
6.2 

6:58 
L8 

12:66 
4.6 

19:13 
0.9 

w 

2 

624 
1.0 

11:22 
4.8 

17:86 
0.9 

23:64 
5.3 

E 

M 

3 

0:48 
6.0 

7«2     18:02 
1.3        4.8 

19:21 
0.8 

Th 

3 

1:36 
5.2 

7:68 
1.8 

13:50 
4.6 

20:05 
1.0 

Th 

3 

6:12 
LI 

12KB 
4.6 

1821 
LO 

.    .    . 

AlTu 

1 

4 

1:40 
5.0 

7:66     13:56 
1.3        4.7 

20KJ8 
0.8 

F 

4 

2:30 
6.8 

8:63 
1.2 

14:60 
4.5 

21:00 
0.9 

a 

F 

4 

0:46 
5.3 

7K)6 
1.2 

12:59 
4.5 

19:16 
LI 

W 

5 

2:30 
5.1 

8:48     14:50 
L8        4.6 

20:58 
0.8 

8 

5 

8.-26 
6.5 

9:62 
1.0 

16:60 
4.6 

21:67 
0.7 

8 

5 

1:43 
5.8 

'8H)8 
L2 

14K)8 
4.4 

20:18 
LO 

Th 

6 

3:20 
6.4 

9:48      16:48 
1.1        4.6 

21:48 
0.7 

s 

S 

6 

4:22 
6.6 

10:48 
0.8 

16:48 
4.8 

22:57 
0.4 

8 

8 

6 

2:46 
6.6 

9:13 
1.0 

15:13 
4.6 

21:23 
0.8 

F 

7 

4:09 
6.6 

10-.84     16:83 
0.9        4.7 

22:87 
0.5 

M 

7 

6:15 
6.2 

11.41 
0.5 

17:40 
5.0 

23:47 
0.1 

M 

7 

3:48 
5.7 

10:16 
0.7 

16:18 
4.9 

22:25 
0.4 

8 

8 

4:67 
6.9 

11:28      1721 
0.7        4.8 

28:25 
0.8 

Tu 

8 

6H)5 
6.6 

12:80 
0.1 

18'.80 
5.4 

:  '  ' 

Tu 

8 

4:47 
6.0 

11:10 
0.3 

17:16 
5.8 

23:23 
0.0 

s 

9 

6:44 
6.2 

12:10      18K)7 
0.6        6.0 

.    .    . 

• 

W 

9 

0:87 
-0.2 

6:64 
6.6 

18:17 
—0.1 

19:18 
5.7 

W 

9 

5:42 
6.4 

12:02 
0.0 

18K)8 
6.8 
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s 

M 

10 

0:11 
0.2 

6:30     12:65 
6.5        0.2 

18:62 
6.1 

Th 

10 

1:25 
-0.4 

7:12 
6.7 

14.-00 
—0.8 

20K)4 
5.9 

Th 

10 

0:17 
-0.4 

6:82 
6.6 

12:60 
-0.4 

18:67 
6.2 

• 

Tu 

11 

0-.66 
0.1 

7:16     13:40 
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19:85 
5.8 

F 

11 

2:18 
-0.5 

8:27 
6.7 

14:46 
-0.4 
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6.1 

• 

F 

11 

1:07 
-0.6 

7:20 
6.8 

18:87 
-0.6 

19:42 
6.6 

W 

12 

1:40 
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12 
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15:30 
-0.4 

21:87 
6.2 
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1:56 
-0.8 

4=1 

1420 
—0.6 
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6.7 

Th 
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E 

S 

13 

8:60 
-0.8 
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6.8 

16:16 
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22:25 
6.2 

8 

13 

2:46 
-0.7 

8:64 
6.6 
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—0.6 

21:14 
6.7 

F 

14 

8:18 
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9'M     15:62 
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21:54 
5.6 

M 

14 

4:40 
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10:60 
5.9 

17:02 
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6.2 

M 

14 

8:84 
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9:42 
6.2 

15:52 
-0.4 
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6.6 

8 

16 

4:08 
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16 
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5.6 
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0.1 
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Tu 

15 
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5.8 

16:40 
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16 

4:56 
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11:07     17:27 
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5.7 

D 

W 

16 
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12:40 
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16 

5:18 
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11:23 
6.4 

17:82 
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28:58 
6.2 

P 

M 

17 

6:62 
0.4 

12^X2     18:18 
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.    .    . 

Th 

17 

1:17 
6.9 

7:42 
0.7 

18:46 
4.8 

19:63 
0.4 

D 

Th 

17 

6:18 
0.5 

12.22 
6.0 

18:29 
0.4 

D 

Tu 

18 

0-.37 
6.8 

6:54     13:01 
0.5        6.8 

19:15 
0.8 

F 

18 

2:21 
6.9 

8:5El 
0.9 

14:67 
4.8 

20£0 
0.4 

N 

F 

18 

0:55 
6.9 

7:28 
0.8 

13:80 
4.7 

19«4 
0.6 

W 

19 

1J8 
6.9 

8H)1      14:07 
0.6        6.0 

20:17 
0.8 

N 

8 

19 

8:27 
6.9 

10:02 
0.6 

16.-06 
4.9 

22:02 
0.8 

8 

19 

2.-00 
6.7 

8:86 
0.9 

14:42- 
4.7 

20:43 
0.6 

Th 

20 

2:42 
6.0 

9M     15:18 
0.7        6.0 

21:18 
0.2 

8 

20 

4:28 
6.0 

11K» 
0.6 

5.1 

28H)4 
0.1 

8 

20 

8K)8 
5.6 

9:42 
0.9 

16:60 
4.8 

21:60 
0.6 

F 

21 

8:44 
6.2 

10:17      16:28 
0.6        5.0 

22:18 
0.0 

M 

21 

6:26 
6.2 

11:67 
•  0.4 

18KM) 
6.3 

28:69 
0.0 

M 

21 

4:12 
6.7 

10:42 
0.7 

16:61 
6.1 

22:61 
0.4 

8 

22 

4:48 
6.4 

11:18     17:18 
0.4        6.2 

28:16 
-0.2 

Tu 

22 

6:17 
6.8 

12:44 
0.2 

18:50 
6.5 

.    .    . 

Tu 

22 

5:08 
6.8 

11-.32 
0.4 

17:42 
6.4 

28:45 
0.2 

N 

8 

23 

6:40 
6.6 

12:13     18:14 
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•    •    • 

o 

W 

23 

0:60 
-0.1 

7:08 

6.8 

1827 
0.0 

19:83 
5.7 

W 

23 

5:69 
6.9 

12:17 
0.2 

18:28 
5.7 

.    .    . 

M 

24 

0:10 
-0.3 

6:82     13:02 
6.6        0.1 

19:03 
6.5 

Th 

24 

iaJ7 
-0.1 

7:47 
6.2 

14K» 
0.0 

20:14 
6.8 

Th 

24 

0:84 
0.1 

6:44 
6.9 

12:68 
0.1 

19:08 
6.8 

0 

Tu 

25 

1:03 
•  —0.8 

7:20     18:48 
6.6        0.0 

19:62 
6.6 

F 

25 

2:20 
0.0 

8:26 
6.0 

14:42 
0.0 

20:60 
6.7 

2 

F 

26 

1:17 
0.0 

7:25 
6.9 

13:86 
0.0 

19:43 
5.9 

W 

26 

1:62 
—0.2 

8:05     14:81 
6.5        0.0 

20:86 
6.6 

E 

8 

26 

8:00 
0.2 

9:02 

5.8 

16:18 
0.2 

21:24 
6.7 

S 

26 

1:66 
0.1 

8:02 
5.8 

14:10 
0.1 

20:17 
5.9 

Th 

27 

2:38 
-0.1 

8:48     15:11 
6.8        0.0 

21:20 
6.6 

8 

27 

8:87 
0.4 

9:88 
5.6 

15:50 
0.3 

21:57 
6.6 

8 

27 

2:81 
0.2 

8:80 
6.6 

14:42 
0.2 

20:48 
5.8 

F 

28 

8:25 
0.2 

9:80     15:60 
6.0        0.1 

22:00 
5.4 

A 

M 

28 

4:10 
0.6 

10:11 
6.8 

16:82 
0.5 

22:82 
6.6 

A 

M 

28 

8:05 
0.8 

9.-06 
5.4 

15:12 
0.4 

21:20 
5.7 

8 

29 

4K)6 
0.5 

10:10     16:87 
6.7        0.8 

22:87 
6.3 

Tu 

29 

8«7 
0.5 

9:35 
6.2 

15:40 
0.6 

21:68 
6.7 

E 

S 

30 

4:47 
0.8 

10:48     17:05 
6.8        0.6 

28:16 
6.2 

W 

30 

4:10 
0.6 

10K>5 
5.0 

16:14 
0.8 

22:81 
5.6 

A 

M 

31 

6.-27 
1.0 

11:28     17:44 
5.1        0.7 

23:69 
6.2 

Th 

31 

4:50 
0.8 

10:41 
4.8 

16:50 
LO 

23:16 
6.5 

Thetid 
acomparifli 
from  Mean 
te  8.0  feet  l> 
a  minus  (~ 

The  tin 
(a.m.),all| 

•.new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wit 
m  of  oonaecutive  heights  will  indicate  whet 
Low  Water,  which  is  the  datum  of  sonnti 
elow  mean  sea  level.    To  find  the  depth  of 
)  gign  is  before  the  height,  in  which  case  su 
le  used  is  Central  Standard,  90th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
moon:  }),  Istqnar.;  Q,  full  moon;  (C,  8d  q 
,  P,  moon  in  apogee  or  perigee. 

\h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
lings  on  the  Coast  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  soundi 
btractit. 

W.:  G^  is  midnight,  12*  is  noon:  all  hours  h 
n  diminished  by  12  give  the  times  after  noon 
uar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
iTtB  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

MS  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

of- 
Mo. 

MAY. 

_   _  _ 

JUNE. 

'~      1 

1 

Dayof— 

Time  and  Heiffht  of  High  and 
Low  Water. 

d  I>ay 

o  

Time  and  Height  of  High  and 
Low  Water. 

c  i  Day  of— 
a    W.  Mo. 

Time  and  Height  of  HI« 
LowWater. 

'h  and  | 

1 

20:0*) 
0.7 

W. 

Mo. 

w\ 

F 

1 

5:36 
0.9 

11:24 
4.6 

17:38 
1.1 

.    .    . 

^ 

1 

6:05 
0.8 

11:66 
4.6 

18.-06 
LI 

w 

1 

1:11 
5.4 

7:35 
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15.24 
—0.3 

21:84 
6.3 

F 

23 

4:10 
—0.2 

ib:26 
6.6 

16:47 
-0.1 

22:52 
5.5 

Is 

1 

24 

2:45 
0.0 

8:45 
5.6 

14:53 
0.0 

21:07 
6.4 

P 

W 

24 

3:47       9:58 
—0.8        6.8 

16:18 
—0.2 

22:20 
6.0 

8 

24 

6.-00 
0.0 

11:20 
6.8 

17:44 
0.3 

23:48 
5.1 

M 

25 

827 
-0.1 

9:a& 
5.6 

15:88 
0.1 

21:52 
6.2 

Th 

25 

4:83      10:46 
-0.1         6.2 

17:03 
0.0 

28:10 
6.6 

c 

8 

25 

5:65 
0.3 

12:21 
6.0 

18:47 
0.7 

.    .    . 

Tu 

26 

4:10 
0.0 

10:15 
5.7 

16:87 
0.2 

22:88 
6.0 

F 

26 

622      11:40 
0.1         6.1 

18K)0 
0.4 

.    .    . 

N 

M 

26 

0-.62 
4.8 

6:58 
0.6 

1328 
5.7 

19:56 
0.9 

E 

W 

1 

27 

4:65 
0.1 

IIKW 
5.8 

17:20 
0.3 

28:30 
5.7 

fC 

8 

27 

0K)4       6:15 
5.2        0.3 

12:40 
6.0 

19:08 
0.7 

Tu 

27 

2:05 
4.7 

8K)8 
0.6 

14:88 
6.6 

21:07 
0.9 

|Th 

28 

5:44 
0.2 

12H)0 
5.9 

18:17 
0.4 

S 

28 

1.06       7:17 
4.9        0.5 

13:44 
5.9 

20:12 
0.9 

W 

28 

8:17 

4.8 

9:18 
0.6 

15:42 
5.6 

22:10 
0.7 

' 

F 

29 

0:28 
5.8 

6:40 
0.8 

13:01 
5.9 

19:21 
0.6 

N 

M 

29 

2:17       822 
4.7        0.6 

14:61 
6.8 

21:25 
0.9 

Th 

29 

4:21 
6.1 

10:28 
0.4 

16:41 
5.7 

28HX> 
0.4 

P 

"8 

30 

126 
6.1 

7:88 
0.3 

14.-06 
5.9 

20:80 
0.7 

Tu'30 

828       9:80 
4.8         0.4 

15:57 
6.9 

22:82 
0.7 

F 

30 

5:16 
5.4 

1122 
0.2 

17:35 
5.9 

28:58 
0.1 

1 

31 

2:32 
4.9 

8:41 
0.8 

16:10 
6.1 

21:88 
0.7 

W  31 

1 

4:85     10:34 
5.0        0.2 

16:68 
6.1 

28:80 
0.5 

1        1 
1        ! 

1    1 

Theti^ 

aoomDarU 

from  Meat 

is  8.0  feet  t 

a  minus  (- 

1       The  til 

1  (a.m.),all 

•.ne^ 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  sounc 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  caae  s 
me  used  is  Central  Standard,  90th  meridian 
greater  are  In  the  afternoon  (p.  m.  )and  whei 
r  moon:  }),  Ist  quar.;  O.  f«n  moon;  <t,  3d  « 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  flrst  line  and  heights  o 
Iher  it  is  high  or  low  water.    The  heights.  Ir 
lings  on  the  Coast  and  Geodetic  Survey  Ch 
water,  add  the  tabular  height  to  the  soundl 
ubtract  it. 

W.;  00  is  midnight,  12t>  is  noon:  all  hourn  1 
I  diminished  by  12  give  the  times  after  noon: 
)uar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  tne  second  line  of  each  day: 
i  feet  and  tenth.s.  are  reckoned 
ftrttt  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

ess  than  12  are  in  the  forenoon 
forlnfltance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 

I 
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FERNANDJNA  (Dade  Bti«et),  FLORIDA,  1»10. 


1                              OCTOBER. 

NOVEMBER. 

D£(?£MBER.                          || 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

}^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Timeand  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

s 

1 

6K» 

6.8 

12:16     18:23 
0.0        6.0 

.    .    . 

• 

Tu 

1 

0:44 
0.0 

6:65 
6.1 

18:16 
0.2 

19:18 
8.5 

• 

Th 

1 

0:47       6:66 
0.2        6.1 

1837 
0.6 

1933' 

6.0 

£ 

8 

2 

0:37 
0.0 

6:46     13.-00 
6.0        0.0 

19K)7 
6.0 

W 

2 

1:20 
0.0 

7:80 
6.2 

18.52 
0.3 

19:63 
5.8 

F 

2 

1:22       7fl6 
0.3        6.2 

0.5 

19:67 

4.9 

• 

M 

3 

1:17 
-0.1 

7:26      13:40 
6.1     -0.1 

19:47 
6.9 

A 

Th 

3 

1:54 
0.2 

8:04 
6.1 

1437 
*     0.4 

20:23 
5.1 

8 

3 

1:66       8:10 
0.5        6.1 

14:85 
0.6 

2037 

4.8 

Tu 

4 

1:64 
-0.1 

8:02     14:19 
6.1        0.0 

20:28 
5.7- 

F 

4 

2:27 
0.4 

8:87 
6.0 

14:59 
0.5 

20:64 
4.9 

8 

8 

4 

2:80       8:46 
0.6        6.0 

1502 
0.6 

21:01 
4.7 

W 

5 

2:28 
0.1 

8:86     14:53 
6.0        0.2 

20:55 
5.4 

8 

5 

2:56 
0.6 

9:11 
6.9 

16:84 
0.6 

21:24 
4.8 

M 

5 

8:08       9:26 
0.8        6.0 

15:50 
0.6 

21:38 
4.7 

Th 

6 

8.-00 
0.8 

9:08     16:27 
6.9        0.4 

21:26 
5.2 

S 

8 

6 

8.-28 
0.8 

9:47 
6.8 

16:12 
0.7 

21:68 

4.7 

Tu 

6 

3:42     10H)5 
0.9        6.8 

16:32 
0.6 

2233 

4.8 

A 

F 

7 

8:61 
0.6 

9:41     16:00 
5.8        0.6 

21:56 
4.9 

M 

7 

4K» 
1.0 

10:28 
6.6 

16:66 
0.8 

22:41 
4.6 

W 

7 

4:28     10:52 
0.9        5.7 

17:18 
0.6 

28:15 
4.9 

S 

8 

4:08 
0.8 

10:17     16:38 
6.6        0.8 

22:30 
4.7 

Tu 

8 

4:47 
1.1 

11:16 
6.5 

17:43 
0.8 

28:33 
4.6 

Th 

8 

632      11:43 
1.0        6.5 

18:10 
0.6 

.    .    . 

8 

9 

4:38 
1.0 

10:68     17fll 
5.6        1.0 

28:10 
4.5 

}) 

W 

9 

6:42 
1.2 

12:10 
5.4 

18a» 
0.8 

.    ,    . 

}) 

F 

9 

0:12       638 
6.0        0.9 

12:40 
5.4 

19:03 
0.6 

8 

M 

10 

6:18 
1.2 

11:46     18:12 
6.3        1.0 

.    .    . 

Th 

10 

0:36 
4.7 

6:47 
1.1 

18K» 
6.8 

19dJ7 
0.8 

8 

10 

1:16       7:28 
6.8        0.8 

18:40 
6.8 

20:01 

as, 

}) 

Tu 

11 

0:01 
4.4 

6:18     12:42 
1.3        6.3 

19:10 
1.1 

F 

11 

1:48 
4.9 

7:67 
0.9 

14:13 
5.4 

TD'M 
0.6 

E 

8 

11 

,  2:18       8:87 
6.6        0.6 

14:45 
6.4 

21  .-01 
0.2 

W 

12 

1.04 
4.4 

7:17     18:48 
1.2        6.3 

20:12 
1.0 

8 

12 

2:60 
6.8 

9.-04 
0.6 

15:17 
5.6 

21'.35 
0.8 

M 

12 

8:21       9:48 
6.0        0.8 

15:49 
6.4 

21:59 

— ai 

Th 

13 

2:15 
4.6 

8:27     14:48 
1.0        5.4 

21d6 
0.7 

R 

8 

13 

8:60 
6.8 

10:08 
0.2 

16:18 
6.8 

22:82 
0.0 

Tu 

13 

430     10:44 
6.4        0.0 

T. 

22-.66I 
-0.3 

F 

14 

8:22 
6.0 

9:33     16Ui0 
0.6        6.6 

22:12 
0.4 

M 

14 

4:46 
6.3 

11:07 
-0.2 

17.-27 
6.9 

23:26 
-0.4 

W 

14 

6:16     11:42 
6.8     -03 

17:44 
6.7 

28:50 
-0.6 

S 

15 

4:22 
5.6 

10:86     16:48 
0.2        5.8 

28H)6 
0.1 

Tu 

15 

5:39 
6.8 

12:02 
-0.6 

18:08 
6.1 

.    .    . 

P 

Th 

15 

6:10     12U» 
7.2    -a4 

18*7 
6.8 

.    .    . 

8 

16 

6:16 
6.0 

11:81     17:42 
-0.2        6.2 

28-.65 
-0.8 

9 

W 

16 

0:16 
-0.7 

6:30 
7.2 

12:64 
-0.7 

18:68 
6.1 

O 

F 

16 

0:42       7.'01 
-0.7        7.8 

18:80 
-0.4 

1939; 
5.8  1 

£ 

M 

17 

6K)6 
6.5 

12:28     18:88 
-0.6        6.4 

.    ."  . 

Th 

17 

1K)6 
-0.8 

7:20 
7.4 

13:46 
-0.7 

19:47 
6.0 

N 

8 

17 

1:84       7:68 
-0.8        7.8 

14:21 
-0.4 

2032  1 

5.8; 

0 

Tu 

18 

0:44 
-0.6 

6.68     13:14 
6.9     -0.8 

19:22 
6.4 

F 

18 

1:62 
-0.8 

8:10 
7.4 

14:85 
-0.6 

20:37 
5.9 

8 

18 

235       8:48 
-0.6        7.1 

16:11 
-0.8 

21:13 
5.7 

p 

W 

19 

1.-80 
-0.7 

7:40     14.-02 
7.1    -a  9 

20:08 
6.8 

N 

8 

19 

2.42 
-0.6 

9KN) 
7.2 

16.-28 
-0.4 

21:28 
6.7 

M 

19 

8:18       9:84 
-0.4        6.8 

16:00 
-0.2 

22K>7; 
6.5' 

Th 

20 

2:16 
-0.7 

8:27     14:61 
7.2     -0.7 

20-.55 
6.1 

8 

20 

8:82 
-0.4 

9:62 
6.8 

16:20 
-0.2 

22:22 
5.4 

Tu 

20 

4:12      1036 
-0.1        6.4 

16*.60 
0.0 

23JQ2 
6.4 

F 

21 

8:02 
-0.6 

9:17     16:^0 
7.1     -0.5 

21:44 
6.7 

M 

21 

4:27 
0.0 

10:45 
6.4 

17:12 
0.2 

23:21 
5.2 

W 

21 

5.-07     11:18 
0.8        6.0 

17:41 
0.2 

28:55 
6.3 

S 

22 

8:40 
-0.8 

10:08     16:88 
6.8     -0.1 

22:87 
6.4 

Tu 

22 

6:26 
0.8 

11:42 
6.0 

18K» 
0.4 

.    .    . 

Th 

22 

6:06     12.12 
0.6        6.6 

18:84 
0.4 

•    ;    • 

N 

s 

23 

4:42 
0.0 

11:08     17:29 
6.4        0.8 

23;85 
6.1 

C 

W 

23 

0:22 
5.1 

6.-28 
0.6 

12:42 
6.6 

19:08 
0.6 

i 

F 

23 

0:61       7.-04 
6.2        0.9 

1810 
5.2 

1937 
0.6 

c 

M 

24 

6:89 
0.4 

12.-02     18:30 
6.0        0.6 

•    •    • 

Th 

24 

1:24 
5.0 

7-.34 
0.6 

18:44 
6.3 

20«7 
0.6 

8 

24 

1:47       8:06 
5.2        1.0 

14:08 
6.0 

2030 
0.6 

Tu 

26 

0:40 
4.9 

6:46     19M 
0.6        5.6 

19:36 
0.7 

F 

25 

2:26 
6.1 

8:40 
0.9 

14:47 
6.2 

21.-03 
0.6 

8 

25 

2:42       9H)6 
5.8        1.0 

16K)7 
4.9 

21:11 
0.6 

W 

26 

1:60 
4.8 

7:64     14:12 
0.8        6.4 

20:40 
0.7 

£ 

8 

26 

8:24 
6.8 

9:42 
0.8 

16:47 
5.2 

21-.55 
0.4 

M 

26 

8:84     10.1)0 
6.4        1.0 

16:59 
4.8 

22:00 
0.5 

Th 

27 

2:67 
6.0 

9:04     16:18 
0.7        6.4 

21:40 
0.6 

8 

27 

4:16 
5.5 

10:87 
0.7 

16:40 
6.2 

22:42 
0.3 

A 

Tu 

27 

4.32     10:62 
6.6        1.0 

16:49 
4.8 

22:48 

a5 

F 

28 

8:67 
6.2 

10:07     16:18 
0.6        6.4 

22:84 
0.4 

M 

28 

5K)0 
6.8 

11.-26 
0.6 

17:28 
5.2 

28:27 
0.2 

W 

28 

6K)7      HM 
6.8        0.9 

4.8 

28:82 
0.4 

S 

29 

4:48 
6.6 

U:04     17:12 
0.4        5.6 

28.-22 
0.2 

Tu 

29 

6:48 
6.0 

12:10 
0.5 

18:10 
6.2 

;    •    • 

Th 

29 

6:48     1230 
6.9        0.7 

18:17 
4.8 

•        • 

£ 

8 

30 

6:34 
6.8 

11:68     18:00 
0.3        6.6 

.    .    . 

A 

W 

30 

0:06 
0.2 

6:22 
6.1 

12:60 
0.6 

18:48 
5.1 

F 

30 

0:14       6:80 
0.4        6.0 

12:66 
0.6 

18:56 
4.8 

M 

31 

0:06 
0.0 

6:12     12:36 
6.0        0.2 

18:42 
5.6 

8 

• 

S 

31 

0:64       7:08 
0.4        6.2 

18:86 
0.6 

1950 
4.9 

The  tides  are  placed  in  the  order  of  occurrence,  wl 
a  compariflon  of  consecutlTe  heights  will  indicate  whe 
from  Mean  Low  Water,  which  is  the  datum  of  soundi 
is  8.0  feet  below  mean  sea  leyel.  To  find  the  depth  of  ^ 
minus  (-)  sign  is  before  the  height,  in  which  case  sul 

The  time  used  is  Central  Standard,  QOth  meridian  \l 
(a.  m.),  all  greater  are  In  the  afternoon  (p.  m. )  and  whei 

#,  new  moon;  }),  Ist  quar.;  0«  full  moon;  (£,  8d  q 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  I 
ngs  on  the  Coast  and  Geodetic  Survey  Ch 
irater,  add  the  tabular  height  to  the  soundii 
)tract  it. 

7.',  Okismidniffht,  12i>  is  noon;  all  hours  les 
a  diminished  by  12  give  the  times  a^r  noon 
[uar.;  £,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  wbich 
igs  given  on  the  chart,  unless  t 

B  than  12  are  in  the  loienooD 
;  for  instance,  16:47  is  8:47  p.  m. 
Earthest  north  or  soath  of  the 
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1 

JANUARY. 

—] 

FEBRUARY. 

' 

MARCH. 

'1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

Time  and  Heisrfa 
LowW 

t  of  High  and 
ater. 

g  Dayof- 

Si    W.  Mo. 

~l       i 
Tu    1 

1       ; 

Time  an< 

5:10 
0.2 

1  Height  of  High  and 
LowWater. 

W.|Mo. 

W. 

MO. 
1 

T 

1 

6:18     18:19 
-0.1        1.0 

18a» 
0.3 

•    •    • 

Tu 

1:10 
0.9 

6:86 
0.2 

13:37 
1.1 

19:48 
0.2 

11:44 
1.2 

18KB 
0.0 

.    .    . 

S 

2 

0:56       IM 
1.1        0.0 

14KM 
1.1 

19:44 
0.3 

c 

Wl   2 

2:82 
0.8 

7:04 
0.3 

14:22 
1.2 

20:58 
0.2 

W     2 

0:31 
0.8 

6:36 
0.3 

12:17 
1.2 

18:66 
0.1 

3 

2102       7:47 
1.0        0.2 

14:51 
1.1 

21:08 
0.8 

Th 

3 

3:68 
0.7 

7:41 
0.4 

16:13 
1.3 

22:20 
0.1 

Th    3 

1:48 
0.7 

6:02 
0.4 

12:67 
1.3 

20K)2 
0.1 

A  Tu 

1 

4 

8:24       8:27 
0.8        0.3 

1657 
1.2 

22:07 
0.2 

F 

4 

5:17 
0.6 

8:40 
0.4 

16:0S 
1.4 

28.-29 
0.0 

1    F     4 

3:27 
0.6 

6:40 
0.4 

18:66 
1.3 

21:25 
0,0 

|w 

5 

4:88       9:08 
0.8        0.8 

16:20 
1.8 

28:10 
0.1 

S      5 

6:18 
0.6 

9:84 
0.5 

17K)0 
1.6 

.    .     . 

1  S      5 

4:57 
0.6 

7:36 
0.6 

16:13 
1.3 

22:47 
0.0 

.     Th 

6 

6:42       9:48 
0.7        0.4 

17:00 
1.4 

.    .    . 

s 

Si    6 

0:21 
-0.2 

7:06 
0.6 

10:42 
0.6 

17:58 
1.6 

8 

S|    6 

1 

5:66 
0.6 

8:57 
0.6 

16.-28 
L4 

23:50 
—0.1 

1 

F 

7 

OKfi       6:87 
0.0        0.7 

10:34 
0.4 

17:38 
1.5 

M 

7 

1:06 
-0.3 

7:46 
0.7 

11:44 
0.4 

18:43 
1.7 

M 

7 

6:87 
0.7 

10:22 
0.4 

17:88 
1.6 

1 

S 

8 

0:46       7:23 
—0.2        0.7 

11:20 
0.4 

18:18 
1.6 

Tu 

8 

1:44 
-0.4 

8:18 
0.8 

12:40 
0.2 

19:30 

1.8 

Tu 

8 

0:36 
-0.2 

7:08 
0.7 

11:33 
0.3 

18:30 
1.6 

s 

9 

1:25       8K)7 
-0.8        0.7 

12:08 
0.5 

18:68 
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20K)7 
2.0 

K 

M 

17 

0:fiS 

7:37 
1.5 

13.-26      19:37 
0.0         1.6 

Th 

17 

2-28 
-0.7 

9:05 
1.1 

13:62 
0.1 

20:22 
1.9 

N 

8 

17 

3K)7 
-0.7 

9:42 
0.9 

14:11 
0.2 

20:57 
2.0 

0 

Ta 

18 

l:U 

8:24 
1,5 

13:67      20:10 
0.0         1.6 

F 

18 

3:13 
-0.7 

9:65 
1.0 

14:33 
0.2 

21:07 
2.0 

S 

18 

8:55 
-0.6 

10:32 
0.8 

15K» 
0.2 

21:47 

1.9 

P 

W 

19 

2:30 
-0.8 

9:13 
1.4 

14:31      20:45 
0. 1         1.7 

N 

S 

19 

40S 
-0.7 

10:46 
0.9 

15:15 
0.2 

21:65 
1.9 

M 

19 

4:43 
-0.6 

11:20 
0.8 

15:K 
0.2 

2>:40 

1.7 

Th 

20 

3:18 
—0.7 

10:12 
1.2 

15Kft      21:27 
0.1         1.8 

s 

20 

4:68 
-0.6 

11:40 
0.8 

16:02 
0.3 

22:48 

1.8 

Tu 

20 

5:28 
—0.4 

12:10 
0.9 

16:53 
0.2 

23:40 

1.0 

F 

21 

4:08 
-0.7 

10:55 
1,0 

16:42      22:10 
0.2         1.8 

M 

21 

5:48 
—0.6 

12:40 
0.8 

16:47 
0.3 

28:48 
1.6 

W 

21 

6:15 
-0.2 

13KB 
1.0 

18.K)2 
0.8 

S 

22 

5:02 
-0.6 

11:51 
0.S 

16:20      23K)0 
0.3         1.7 

Tu 

22 

6:47 
-0.8 

13:42 
0.8 

18K)6 
0.4 

Th 

22 

0:43 
1.3 

702 
-0.1 

13:56 
LI 

19:20 
0.3 

N 

8 

23 

6:00 

V2:^ 
0.7 

17:07    .    .    . 
0.4    ..    . 

c 

W 

23 

•   1:02 
1.4 

7:49 
-0.1 

14:46 
0.9 

19:83 
0.4 

1 

F23 

1:58 
1.1 

7:57 
0.1 

14:47 
1.1 

20:48 
0.3 

c 

K 

24 

0:00 
l.fl 

--0.3 

14:10      18K)4 
0.7         0.4 

Th 

24 

2:21 
1.2 

8:60 
0.0 

15:46 
1.0 

21:16 
0.4 

8 

24 

8:10 
LO 

8:47 
0.2 

15:38 
L2 

22:12 
0.2 

Til 

25 

1:13 

1.4 

S:26 
—0.2 

16.-26      19:26 
0.8         0.6 

F 

25 

8:42 
1.1 

0:54 
0.1 

16:32 
1.1 

22:40 
0.2 

S 

25 

4:28 
0.9 

9:83 
0.8 

16-.37 
L3 

28.-20 
0.1 

W 

28 

2:42 
1.3 

9:17 
-0.1 

16:30      21:16 
0.8         0.4 

E 

8 

26 

4:66 
1.1 

10:46 
0.1 

17:12 
1.2 

23:40 
0.1 

M   26 

6:83 
0.9 

10:17 
.0.3 

17:10 
L4 

Th 

27 

4:0S 
1.3 

10:53 
0.0 

17:20      22:50 
1.0         0.8 

S 

27 

6:68 
l.l 

11:27 
0.2 

17:62 
1.3 

A 

Tu  27 

0:17 
0.0 

6-.30 
0.8 

10:57 
0.4 

17v52 

1.0 

F 

28 

5:l& 
1.3 

n:43 
0.0 

18X»      23:82 
1.1         0.1 

M 

28 

0:30 
—0.1 

6:60 
1.1 

12:00 
0.3 

18:28 
1.6 

W  28 

1:00 
—0.2 

7:21 
0.8 

11:34 
0.4 

18r29 
L5 

B 

.29 

6:14 
L3 

12:24 
0.0 

18:35    .    .    . 
1.8    ..    . 

Tu 

29 

1.12 
-0.2 

7:37 
1.0 

12:28 
0.3 

19:02 
1.5 

Th 

29 

1:37 
-0.3 

8KB 
0.8 

12:12 
0.4 

19K)r5 
L6 

E 

S 

SO 

0:42 
0.0 

7:07 
1.3 

12:55      19:06 
0. 1         1.4 

A 

W 

30 

1:48 
-0.3 

8:18 
1.0 

12:57 
0.8 

19:86 
1.6 

F 

30 

2:10 
-0.4 

8:45 
0.8 

12:48 
0.4 

19:40 
L7 

M 

SI 

l:2.'j        7:B2 
^.2         1.3 
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JANUARY. 


I  ^^  Time  and  Height  of  High  and 
I    W.  Mo.  ^'*'  ^^'*''*^'' 


8 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 

JTh 

|f 

:    S 

I 


13:55  22:08 

0.2  1.1 

14:45  22:13  * 

0.4  1.0 

15:40  22-20 

0.6  0.9 

5:51  13:08  16:55      22:81 

0.3  0.7  0.6         0.9 

6:11  14:40 

0.2  0.9 

6:36  15:54 

0.1  1.0 

7.-07  16:56 

-0.1  1.2 

7:46  17:49 

—0.2  1.3 

8:29  18:40 

—0.4  1.4 

9:14  19:21 

—0.5  1.4 

10.-01  19:56 

—0.5  1.4 ,  . 

10:50  20:21 

—0.6  1.3 

11:41  20:31 

—0.4  1.2 

12:88  20:45 

-0.2  1.1 

2K)0  5:30  13.-26      20:66 

0.8  0.9  0.0         0.9 

2:38  7:21  14:20      21K>4 

0.6  0.8  0.2         0.9 

3:16  9:26  16:88      21:24 

0.4  0.8  0.5         0.8 

4.-00  11:16  16:40      21:24 

0.3  0.8  0.7         0.8 

4:58  13:85 

0.1  0.9 

5:56  16:28 

—0.1  1.1 

6:54  16:46 

—0.2  1.2  .....    . 

7:50  17:50 

—0.3  1.3 

8:40  18:35 

—0.8  1.3 

9:29  19:10 

-0.8  1.3 

10:12  19-.38 

-0.3  1.3 

10-.66  19:67 

—0.2  1.2 

11:38  20.06 

-0.1  1.1 

12:11  20:20 

0.0  1.1 •  . 

12:60  20:30 

0.2  1.0 

3:19  6:59  13:34      20:36 

0.6  0.7  0.3         0.9 

8:19  8:51  14:22      20:48 

0.5  0.7  0.5         0.8 


FEBRUARY. 


iDayof— I . 


11 

a '  w.  Mo. 


Time  and  Height  of  High  and 


elghi 


Low  Water. 


.Tu 

^:w 

I 

Th, 

f' 

S! 

m' 

Tu 
W 


Th 

10, 

f 

11 

S 

12 

B   S  13 : 


Ml  14 
Tu  16 

wjie 

Th'l7 

I 

18 
19 
8120 
m'21 


Tui22 

1 

W  23 

Th:24 

F   25 

S 

26 

s 

27 

M 

28 

3:44  10:26  15:18      20:49 

0.4  0.7  0.6         0.8 

4:15  12:89  16:30      20:26 

0.3  0.8  0.7         0.8 

4:55  14:37 

0.1  1.0  .....    . 

5:40  15:47 

0.0  1.1 

6:27  16:45 

—0.2  1.2 

7:19  17:34 

—0.3  M.3 

8:10  18:10 

—0.4  1.3 

9:03  18:35 

—0.4  1.3 

9:67  18:64 

—0.4  1.2 

10:50  19:04  23:30    .    .    . 

—0.8  1.1  0.9    ..    . 

3:44  11:43  19:14    .    .    . 

1.0  —0.2  1.0    ..    . 

0:09  5:09  12:35      19:23 

0.7  1.0  0.0         0.9 

0:52  6:40  13:26      19:41 

0.6  0.9  0.2         0.8 

1:40  8:01  14:25      19:51 

0.4  0.9  0.5         0.8 

2:24  9:50  15:36      19:51 

0.2  0.9  0.7         0.8 

3:25  11:56 

0.1  1.0 

4:29  14:08 

0.0  1.1 

5:82  15:85 

-0.1  1,2 

6:87  16:88 

-0.2  1.2 

7:86  17:14 

—0.2  1.2 

8:80  17:48 

—0.2  1.2 

9:19  18:12 

—0.1  1.2 

10:02  18:33 

—0.1  1.1 

10.45  18:43 

0,0  1.0 

U:24  18:51 

0.1  0.9 

12:00  18:53 

0.2  0.9 

1:00  6:19  12:41      19.-00 

0.6  0.8  0.4         0.8 

1:11  7:20  18:31      19:06 

0.5  0.8  0.6         0.8 


c 


Day  of—, 


W.  Mo. 


MARCH. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 
W 

Th' 

S 

s 

M 

Tu, 

W 


Th  10 


2 


F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 


1:40 
0.4 

2:14 
0.2 

2:58 
O.l 

3:50 
0.0 

4:49 
—O.l 

5:50 
—0.2 

6:51 
—0.2 

7:55 
—0.2 

8:55 
-0.2 

1:58 
1.0 

8:21 
1.0 

4:40 
1.1 

6:48 
1.1 

0H)8 
0.2 

0:54 
0.1 

1:50 
0.0 

2:50 
-0.1 

3:57 
-0.1 

5K)6 
-0.1 

6:12 
0.0 

7:16 
0.0 

8:11 
0.1 

9:04 
0.1 

9:51 
0.2 

4:00 
0.8 

4:56 
0.8 

6:40 
0.9 

6:39 
0.9 

7:46 
1.0 


I 


0:31 
0.1 

1:14 
0.0 


8::J7 
0.8 

10:16 
0.9 

12:16 
1.0 

14:10 
1.1 

15:15 
1.2 

15:57 
1.2 

16:30 
1.2 

16:M 
1.2 

17:11 
1.0 

9:58 
—0.1 

10:50 
0.0 

11:44 
0.1 

12:39 
0.3 

7:11 
LI 

8:40 
l.l 


10:21 
1.1 

12:20 
1.1 

13:52 
L2 

14:62 
1.2 

15:34 
L2 

16.-08 
LI 

16:31 
LI 

16:52 
LO 

17K)1 
0.9 


10:86 
0.3 

11:20 
0.4 

12:10 
0.5 

18:16 
0.6 


11:25 
0.6 


21:32 
0.9 

17:25 
0.9 

17:39 
0.8 

17:54 
0.8 

18K)5 
0.7 

18:49 
0.6 


22:46 
0.6 

17«9 
0.8 

1755 
0.8 

17:1» 
0.7 

16:51 
0.7 


9:00 
LO 

1024 
LI 


18:51 
0.7 


22K» 
0.7 

22:39 
0.6 

23:21 
0.4 


18:07 
0.7 


23:04 
0.5 

28:20 
0.5 

23:36 
0.4 

23:58 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  8econd  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  ^<ea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  lorenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is  3:47  p.  m. 

0.  new  moon;  }),  Lst  quar.;  Q,  full  moon;  (£,  8d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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GALVESTON  (Doeweire  Wharf) ,  TEXAS,  1910. 


APRIL, 


0  Dmyol— 
I 


F 

S 

B 

M 

Tu 

W 

Th 

F 

B 

§ 

Tu 
W 
Th 
F 
S 
§ 
M 
Tn 
W 
Th 
F 
B 
§ 
M 
TU 
W 
Th 
F 
8 


TfrneAod  Height  of  Hlgb  and 
Low  WaLei. 


2:03  11:56  .... 

— OpI  hi  .    .    ,    . 

3:01  13:05  .    .    ,    . 

— 0.'*J  M  .    .    .    . 

4:08  13:^  .     ,    *    . 

—0.1  LI  .    .     .    . 

5il6  U\ia  *    .    .    . 

—0.1  1.0  .     .    .    , 

e:30  14:51      10:50      23:41 

^<K1  LO         O.S         0.9 

7M  15:11      20:11    . 

0.0  0,9        0.7    . 

l:2S  Bm      l&:31      20^43 

LO  0,1        0.S         0.5 

2:4^  9:40      15^      21:22 

1.0  0.2         0.7  0.3 

3:5S  10:41}      10:04      22KH 

1.1  0.4        0.7         ai 

5:14  12:00      ]6i}7      22:46 

L2  0.6         0.7      —0.1 

fi:29  131(91      IStlO       23^3 

1.2  0.7         0.8      —0.2 

7:47  14:01      Ifi:tl    . 

t2  O.S         0,0    . 

0:25  0:10  .... 

—0.2  L2  .    .    ,     , 

1:21  10:42  ,    .    .    . 

—0.2  L2  .... 

2r20  12:01  .... 

— 0.12  1.2  .    .    ,    , 

Sr^l  13:04  .... 

-^.1  1.2  ,    .     ,    . 

4:29  13:41  .... 

0.0  LI  ...     . 

B:3C  14111  .... 

0.1  LO  .    .     -    . 

fi^41  14:35  .... 

0.2  0.0  ...     . 

7:4.'i  14:53      21:21    . 

0.3  0.9         0.5     . 

2:44  nM      15H}6      2i:2L 

0.8  0.4         0.8         0.4 

3:36  9:50      15:SI      21:39 

0.8  0.5         0.7         0.3 

4:29  10:50      15i22      2!:S1 

0.9  0.6         0.7         0.2 

5:24  22;I4  .... 

1.0  0.1  .    ,    ,    . 

6:19  'i2:40  .... 

1.1  0.0  .     ,    .    . 

7:15  23:13  .... 

LI  —0.1  ...    . 

S:19  23:51  .... 

1.2  —0.2  .... 

9:2t  ....... 

1.2  ......     , 

0;39  10:30  .... 

—0.3  L2  .    .    .    . 

1:30  llf20  ,    .     .    . 

—0.8  L2  .    .    .    . 


1 

Ui^yuX-j 

w. 

Mo. 

9 

1 

C 

M 

2 

Tu 

3 

W 

4 

Th 

5 

E 

F 

6 

S' 

7 

P 

m 

§ 

8 

u 

9 

Tu 

10 

W 

11 

N 

Th 

12 

F 

13 

8 

14 

^ 

n 

15 

M 

16 

Tu 

17 

W 

18 

E 

Th 

19 

F 

20 

A 

8 

21 

B 

22 

O 

M 

23 

Tu 

24 

W 

25 

Th 

26 

8 

F 

27 

8 

28 

8 

29 

M 

30 

C 

Tu 

31 

MAY. 


Time  and  Height  of  High  and 
LowWater. 


2:31 
—0.2 

3:36 
—0.1 

4:47 
0.0 

6K)1 
0.2 

0:86 
0.0 

1:68. 
LO 

8:28 
LI 


12.-01 
LI 

12:34 


LI 

12:65 
LO 

13:14 
0.9 

7:16 
0.3 

8:81 
0.6 

9:64 
0.6 


18:40 
0.7 

19:00 
0.6 

18:88 
0.8 

18:66 
0.7 

14:00 
0.7 


0.1 

4:60 
0.3 

0:84 
0.6 

0.7 

8:14 
0.8 

4:14 
LO 

6:06 
1.1 

6K» 
LI 

6:66 
L2 

7:50 
L8 

8:46 
L8 

9:26 
L3 

0:20 
—0.4 

1:14 
-0.8 

2:10  • 
—0.1 

3:14 
0.0 


LO 

12:45 
1.0 

6K» 
0.6 

736 
0.6 

8:36 
0.6 

9:53 
0.7 

21:10 


20:04 
0.6 

18K)4 
0.9 

18:22 
0.8 

18.-36 
0.8 

18:18 
0.8 


—0.1 

21:39 
-0.2, 

22:10 
—0.3 

22:48 
-0.4 

23:32 
—0.4 


10:06 
L8 

10:86 
L2 

UKX) 
LI 

11:20 
LO 


22:83 
0.8 


19:84 
0.4 

20:10 
0.1 

20:60 
-0.1 


4:39 
L2 

6:68 
1.8 

IIKM 
0.7 

2254 
—0.4 

14K)2 
0.8 

21:36 
-0.8 

N 

7:03 
1.8 

23:14 
—0.4 

8:17 
1.3 

0:06 

9:32 

—0.4 

L8 

0:66 

10:84 

—0.8 

L2 

1:60 
—0.2 

11:17 
1.2 

D 

2:46 
0.0 

U:54 
1.1 

E 

8:46 

12:20 

20K)6 
0.4 

20:14 
0.8 

20:84 
0.2 

20:48 
O.l 


17:26 
0.6 


21K)6 
0.7 


JUNE. 


Day of— 


W.  Mo. 


W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 

M 

J"" 

E  Th 


Time  and  Height  of  High  and 
Low  Water. 


4:22  11:80  17:45 

,    0.8  0.9  0.6 

6:44  11:56  18:12 

0.6  0.8  0.3 

1:06  7:10  12K)2 

0.9  0.6  0.8 

2:42  8:27  12:04 

LI  0.8  0.9 

4K)6  20:84  .    .    . 

L2  —0.8  .    .    . 

6:26  21:28  .    .    . 

L8  -0.4  .    .    . 

6:40  22:14  .    .    . 

L4  -0.6  .    .    . 

7:46  23KW  .     .    . 

L4  -0.6  .    .    . 

8:88  28:66  .    .    . 

L8  —0.4  .    .    . 

9:20 

L8 

0:40  9:66  ..    . 

—0.2  L2  .    .    . 

L-26  10:19  .    .    . 

—0.1  L2  .    .    . 

2:12  10:44  .    .    . 

0.1  LI  .    .    . 

8:06  UH)6  18:64 

0.8  LO  0.6 

4:10  11:20  18:56 

0.6  0.9  0.4 

1:00  6:20  1L30 

0.7  0.6  0.9 

2:34  6:88  11:48 

0.8  0.7  0.9 

8:48  8:10  llriO 

0.9  0.8  0.9 

4:60  20K)6  .    .    . 

LI  — 0.1  .    . 

5:46  20-.88  .    .    . 

L2  —0.2  .    .    . 

6:87  21:12  ... 

L8  -0.8  .    .    . 

7:28  21:62  .    .    . 

L3  —0.4  .    .    . 

8:18  22:85  .    .    . 

L4  -0.6  .    .    . 

8:46  28:22  .    .    . 

L4  —0.4  .    .     . 

9m 

L8 

0:12  9.-25  .    .    . 

—0.3  L2  .    .    . 

1.-06  9:40  ..    . 

—0.2  LI  .    .    . 

2K)0  9:62  15:40 

0.0  LO  0.6 

8K)0  10:00  16:16 

0.8  0.9  0.4 

4:14  10:18  16;60 

0.6  0.9  0.2 


The  tides  are  placed  1  n  the  onlor  of  ixirmrence,  with  their  times  on  the  flrwt  line  and  heights  on  the  second  line  of  each  day; 
a  comrsHriH^iii  nl  consecutive  height  will  indliatt-  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Wat^r.  which  ia  the  datum  of  'utundings  on  the  Co&si  and  Geodetic  Survey  Charts  for  this  region,  and  which 
Is  0.6  Tortt  bcl«»wmi*4itt  wfl.  level.  To  find  the  HepTh  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  enart,  uAless 
a  mlnuK  ( — )  sign  is  before  the  height <  in  which  cuse  subtract  it 

The  eime  tij^d  is  Centml  Standard^  90th  meridian  W.;  0^  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
B:47  p.  m. 

•,  new  moon;  ^i-  iBt  qnar.;  Q,  full  moon:  (£►  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  sooth  of  tiie  | 
«quator;  A,  P,  moon  iti  ap<«ee  or  perigee.  i 
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r 

JULY. 

g  Day  of— 

« 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

o 
?3 

w. 

Mo. 

w.Imo. 

F 

1 

6:27 
0.6 

10:20 
0.8 

17:43 
0.0 

JM 

1 

8 

2 

1:58 
0.9 

6:18 
0.4 

10:20 
0.9 

18:86 
—0.2 

N 

Tu 

2 

p 

8 

3 
4 
5 
6 

3:60 
1.1 

6:10 
1.8 

6:14 
l.S 

7:06 
1.4 

19:28 

• 

W 

Th 

F 

3 
4 
5 

A 

—0.3 

20:21 
—0.4 

1  *«*. 

;tu 

21:14 
—0.6 

N    W 

22:05 

-0.4 

-1          1 

|Th 

7 

8 

9 

10 

11 

12 

7:50 
1.8 

8:20 
1.3 

8:44 
1.2 

22:50 
—0.4 

E 

8 
M 
Tu 

7 
8 
9 

F 

23:40 

—0.8 

S 

!  H 

0:20 
-0.1 

1H)6 
0.0 

1:45 
0.2 

9:00 

W'lftl 

1.1 

Th 

11 
12 

!m 

9:17 
1.0 

Tu 

9:84 
1.0 

17KK) 
0.6 

20:80 
0.6 

ji- 

e'w 

1 

13 

2:88 
0.4 

9:46 
0.9 

17K« 
0.4 

22:56 
0.6 

Si  13 

D  Th 

14 

3.-28 
0.5 

9:55 
0.9 

17:28 
0.3 

.    .    . 

8  ;i4 

1 

A    F 

15 

1.-04 
0.7 

4:26 
0.6 

10:06 
0.9 

17:66 
0.2 

M  15 

1      1 

I  ^ 

16 
17 
18 
19. 
20 

2:66 
0.9 

8:60 
1.0 

5:00 
1.2 

5:46 
1.8 

6:86 
1.3 

18:26 
0.0 

8  Tuiie 

W  17 

Th'l8 

I      1 
!  F   19 

ol  S    20 

S 

18:56 
—0.1 

.    .    . 

'>T 

19:82 
—0.2 

1^ 

20:14 
—0.3 

8   W 

21:00 
-0.4 

.    .    . 

Th 

21 

7:17 
1.8 

21:45 

1  8    21 

—0.4 

0    F 

22 

7:42 
1.3 

22:34 
-0.4 

M  22 

1  8 

23 

24 
26 

SKX) 
1.2 

8:10 
1.1 

23:22 

fi  Tu  23 

—0.8 

8 

.    .    . 

P 

W  24 
Th  25 

;m 

0:10 
—0.2 

8:16 
1.0 

13:20 
0.5 

17:10 
0.9 

Tu 

28 

1H)5 
0.0 

8.-25 
0.9 

13:55 
0.6 

18:64 
0.9 

Fi26 

E   W 

27 

1:66 
0.8 

8:80 
0.9 

14:40 
0.4 

20:45 
0.8 

C 

8 

27 

'Th 

28 

2:66 
0.5 

8:60 
0.8 

15:20 
0.2 

22:30 
0.9 

8 

28 

(C|F 

29 

4:04 
0.7 

8:50 
0.9 

16:18 
0.0 

N 

M  29 

P    8 

30 

0:45 
1.0 

6:10 
0.9 

8:50 
1.0 

17.-20 
-0.1 

Tu 

30 

|8 

31 

1.1 

18:20 

W 

31 

—0.8 

1 

AUGUST. 


Time  and  Height  of  High  and 
LowWater. 


435  19:20 

1.2  -0.3 

6:84  20:15 

1.8  —0.8 

6:15  21:10 

1.3  —0.8 

6:45  22:00 

1.2  —0.8 

7K»  22:44 

1.2  —0.2 

7a»  23:28 

LI  0.0 

7:87  13:10  16:16    .    .    . 

LO  0.7  0.8    ..    . 

0:05  7:50  14.00      17:43 

0.1  LO  0.6         0.7 

0:46  8:00  14:34      19:15 

0.3  0.9  0.6         0.7 

1:85  8:06  14:45      20:54 

0.4  0.9  0.4         0.7 

2:26  8:28  15:20      22:20 

0.6  0.8  0.3         0.8 

3:15  8:22  15:55    .    .    . 

0.7  0.9  0.2    ..    . 

0:40  8:60  7:55      16:85 

0.9  0.8  0.9         0.1 

2'.80  17:20 

LO  0.0 

8:44  18:10 

LI  — ai 

4:85  lOKK) 

L2  -0.2 

5:16  19:62 

1.8  —0.8 

5:47  20:44 

L2  -0.8 

6:14  21:40 

L2  —0.3 

6:80  22:80 

LI  —0.2 

6-.88  UM)  15UK)      23:25 

LO  0.8  LO     —0.1 

6:44  11:88  16:62    .    .    . 

0.9  0.6  LO    .    .    . 

0:15  6:55  12:18      18:14 

0.1  0.8  0.5         LO 

1:06  7:12  18K)1      19:34 

0.8  0.8  0.3         LO 

2KM  7:15  13:45      21:12 

0.6  0.7  0.1         LO 

8K)7  7:12  14:44      28:06 

0.7  0.8  0.0         1.0 

15:50 

—0.1 

1:25  16:56 

LI  —0.2 

3K)4  18K)0 

L2  —0.2 

4:08  19:08 

L2  —0.2 

4:50  20:10 

L2  -0.2 


SEPTEMBER. 


Day  of— 


W.  Mo. 


Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 


8  ;io 

,8|ll 
■m|i2 


8 

Tul3 

'w  14 

Th,  15 

|F    16 

8    17 

o 

8il8 

£ 

jM,19 

Tu'20 

P 

W  21 

Th22 

F,28 


8 
M 
Tu 
W 
Th 
F 


Time  and  Height  of  High  and 
U>w  Water. 


5:16 
1.1 

6:40 
LI 

6:00 
LO 

6:10 
0.9 

6:14 
0.8 

0:00 
0.8 

0:46 
0.5 

1:38 
0.6 

2:80 
0.7 

14:88 
0.0 


3:57 
LO 


21:00 
—0.1 

21:52 
0.0 

11:10 
0.7 

11:35 
0.6 

12K)4 
0.5 

6:24 
0.8 

6:42 
0.8 

6:35 
0.8 

6:18 
0.8 


15K)0 
0.8 

16:16 
0.8 

17:24 
0.8 

12:85 
0.4 

12:65 
0.8 

13:17 
0.2 

13:65 
0.1 


0:05 
LO 

1:50 
LI 

2:50 
LI 

3:86 
L2 

4.-00 
L2 

4:24 
LI 

4:88 
LO 

4:60 
0.9 

5:06 
0.8 

5:20 
0.7 

0:20 
0.4 


15:80 
0.0 

16:25 
—0.1 

17:26 
—0.1 

18:80 
-0.2 

19:30 
-0.1 

20:34 
—0.1 

0:10 
0.8 

9:38 
0.6 

10:15 
0.5 

10-.62 
0.3 

5:28 
0.7 


18:47 
LO 

15:10 
LO 

16:20 
LI 

17:82 
LI 

11:36 
0.1 


9:46 
0.7 


13:88 
0.8 


22:40 
0.1 

23:18 
0.2 


18:30 
0.8 

19:24 
0.8 

20:40 
0.9 

22:14 
0.9 


21:34 
0.0 

22:S0 
0.1 

23:25 
0.2 


18:50 
LI 


1:30 
0.6 

18:15 

5:28 
0.8 

21:46 

12:22      20:14 
—0.1         1.2 

—0.2 

1.1 

14:15 

23:38 

—0.2 

L2 

15:20 

—0.2 

1:16 

16:27 

1.2 

—0.1 

2:20 

17:40 

1.2 

—0.1 

3:00 
1.1 

18:48 
0.0 

3:32 

19:52 

LI 

0.1 

20:48 
0.2 


'        The  tidei!  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heightn  on  the  second  line  of  each  day; 

I  a  compariaon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

'  from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 

is  0.6  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  srjundings  given  on  the  chart,  unless 

a  minus  (— )  sign  is  before  the  height,  In  which  case  subtract  it 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  In  the  afternoon  (p.m.)and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 
•,  new  moon;  ^,  Ist  quar.;  Ot  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
eqnator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


d 

Dayof-j 

5 
1^ 

W. 

Mo. 

S 

1 

S 

2 

• 

M 

3 

Tu 

4 

W 

5 

Th 

6 

A 

F 

7 

8 

8 

1 

9 

S 

M 

10 

3) 

Tu 

11 

W 

12 

Th 

13 

F 

14 

& 

15 

§ 

16 

£ 

M 

17 

0 

Tu 

IS 

p 

W 

19 

Th 

20 

F 

21 

9 

22 

s 

S 

23 

C 

M 

24 

Tli 

m 

W 

26 

Th 

27 

F 

28 

&    29 

E 

i    30 

M 

31 

Tlmeand  Height  of  High  tind 
Low  Water. 


4:10  9:55  15:00      21:40 

0.9  0.6  0.8         0.3 

4:22  10:15  16:05      22:30 

0.8  0.5  0.9         0.4 

4:44  10:40  16:55      23^24 

0.8  0.4  0.9         0.5 

4:50  10:55  17:50    .    .    . 

0.7  0.3  0.9    ..    . 

0:21  4:86  11:15      18:50 

0.6  0.7  0.2          1.0 

11:45  19:53 

0.1  1.0 

12:20  21:02 

0.0  1.0 

12:56  22:18 

—0.1  1.1 

13:42  23:40 

—0.1  1.1 

14:36 

—0.1 

0.40  15:40 

1.1  -0.1 

1:22  16:45 

1.1  —0.1 

1:53  18.00 

1.1  0.0 

2:18  7:48  11:20      19:10 

1.0  0.8  0.9  0.1 

2:35  7:57  13:10      20:17 

0.9  0.6  0.9         0.2 

2:55  8:24  14:30      21:24 

0.8  0.5  1.0         0.3 

3:20  9:00  15:44      22:28 

0.7  0.3  1.1         0.4 

3:25  9:38  17:00      23:40 

0.7  0.1  1.2         0.6 

3:28  10:20  18:10    ,    .    . 

0.7  —0.1  1.3    .    ... 

0:45  3:28  11:10      19:27 

0.7  0.8  —0.3         1.3 

12KX)  20:46 

—0.3  1.8 

12:62  22:10 

-0.3  1.3 

13:50  2332 

—0.2  1.2 

14:62 

-0.1 

0:26  16:58 

1.2  0.0 

1:10  17:08 

1.1  0.1 

1:88  18:16 

1.0  0.4 

1:68  8:36  13:16      19:26 

0.9  0.6  0.7         0.4 

2:15  8:60  14:44      20:48 

0.8  0.5  0.8         0.5 

2:46  9:00  15:36      21:44 

0.8  0.4  0.9         0.6 

2:62  9:22  16:38    .     .    . 

0.7  0.2  1.0    ..     . 


NOVEMBER. 


Time  and  Height  of  High  and 
Low  Water. 


Th!    3 


F 

S 

Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

|S 
M 
Tu 

AlW 


9:40  17:36 

0.1  1.0 

10KJ8  18:32 

0.0  1.1 

10:32  19:28  ...... 

—0.1  1.2 

11:00  20:24  ...... 

—0.2  1.2 

11:38  21:24 

—0.2  1.2 

12:20  22:22 

—0.3  1.2 

13:08  23.-03 

—0.2  1.2 

14K)5  23:36 

—0.2  1.2 

16:05 

—0.1 

0K)5  16:15 

1.1  0.1 

0:25  17:30 

1.0  0.2 

0:40  6:45  12:14       18:42 

0.9  0.5  0.8          0  4 

1.00  7:12  13:38      20:a5 

0.8  0.4  LO         0.5 

1:20  7:44  15:05    .    .    . 

0.7  0.1  1.1    ..     . 

8:30  16:22 

—0.1  1.2 

9:15  17:35 

—0.3  1.3 

10K)2  18:48 

-0.4  1.3 

10:50  20K)0 

—0.5  1.3 

11:44  21:12 

—0.4  L8 

12:86  22:10 

—0.3  1.8 

18:30  22:60 

—0.2  1.2 

14:26  28:28 

—0.1  LI 

16:24  28:48 

0.1  LO 

16:26 

0.3 

0:16  7:88  12:15      17:48 

LO  0.5  0.6         0.6 

0:80  7:40  14K)0       19:06 

0.9  0.4  0.8         0.6 

0:60  7:56  15:18      20:20 

0.8  0.2  0.9         0.7 

IKX)  8:20  16:25    .    .    . 

0.8  0.1  1.0    ..     . 

8:48  17:26 

0.0  1.1 

9K»  18:20 

—0.1  L2 


DECEMBER. 


Day  of— I 


W.  Mo, 
>!Th     1 


I  Time  and  Height  of  High  and 
Low  Water. 


F 

2 

S 

3 

s 

s 

4 

M 

5 

Tu    6 

W     7 

Th    8 

D 

F     9 

S    10 

E 

S    11 

Mjl2 

Tu'  13 

W   14 

!• 

Th  15 

o 

F    16 

N 

S    17 

S    18 

M  19 

Tu  20 

j 

W  21 

Th  22 

i 

'F    23 

S    24 

S    25 

M  26 

A 

Tu 

27 

W  28 

Th  29 

F    30 

8 

S 

31 

9:82  19:15 

—0.2  1.2 

10:00  20K)6 

-0.3  L3 

10:35  20:54 

—0.3  1.3 

11:16  21:30 

—0.4  L3 

12:00  21:50 

—0.3  1.3 

12:50  22:15 

-0.3  1.2 

13:44  22:84 

-0.1  LI 

14:40  22:50 

0.1  LO 

15:46  23:00 

0.3  0.9 

5:19  10:54  17:08       23riO 

0.5  0.8  0.5           0.8 

6:46  12:36  18:31       '^:2r> 

0.3  0.9  0.7           0.8 

6:30  14:19    

0.0  1.0 

7:19  15:48 

—0.2  L2 

8K)9  17:16 

—0.4  L8 

9KX)  18:27 

—0.5  L4 

9:51  1928 

—0.5  1.4 

10:41  20:21 

—0.6  L4 

11:31  21K)0 

—0.4  L8 

12:21  21:30 

—0.3  1.2 

13:10  21:32 

—0.1  1.1 

13:69  22:16 

0.1  LI 

14:49  22:36 

0.3  LO 

6:06  10.-26  16:62      22:51 

0.6  0.6  0.6         0.9 

6:21  12:41  16:59      23:04 

0.4  0.7  0.6         0.9 

6:42  14:25  18:20      28a6 

0.2  0.8  0.7         0.8 

7:10  15.50  .    .   ^    .     .     . 
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Tht*  tldnv  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day. 
a  ooni  E'a  ri^uEi  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height^;.  in  feet  and  tenths,  are  reckoned 
fffun  Mt  nil  \jiw  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  (Geodetic  Survey  Charts  for  this  region,  and  whidi  is 
0.6  f^K^L  bvUnv  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unites  m, 
tulnuB  (— }  Klsjn  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m. ), 
ftLl  gi^iiler  arc  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

0.  new  mioon;  }),  1st  quar.;  0>  'iill  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equAtor^  A,  F»  moon  in  ^upogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 
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Dayof- 

Time  and  Heixht  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 
W.  'Mo. 

Time  and  Height  of  High  and 
Low  Water. 
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w.  ;mo. 
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-0.2        2.9 

16.-06 
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—0.1 

11:29 
2.1 

16:46 
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0.2 
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16:04 
1.9 

22:12 
0.9 
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0.6 

8 

17 

4:39 
2.1 

10:44 
0.5 

16:42 
1.2 

22:09 
0.1 
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16:48 
L7 

22:19 
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0.4 
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0.2 
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ISKX) 
L4 

23:00 
0.5 
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0.0 
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1.4 

28:86 
0.3 
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21 
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2.4         0.4 

18:66 
1.4 
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P 
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—0.4 

8:18 
2.7 
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18:60 
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.    .    . 
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22 
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Th 

22 

2:00 
-0.5 

9:10 
2.7 

15:06 
0.2 
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1  1 

23 
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0.6 
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1.3 
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14:41 
0.3 
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L5 

F 
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2:54 
-0.6 
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0.2 
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2.0 
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24 
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-0.1  .     2.4 

14:14 
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L4 

P 

W 
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-0.6        2.7 

16.-28 
0.3 

21:10 
1.6 

S 

24 

3:52 
-0.6 

11:00 
2.4 

16:35 
0.8 

22:44 
2,1 

1     iM 
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—0.3        2.6 
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0.4 

20:28 
1.4 

Th 

25 
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16:15 
0.4 
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L6 
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25 
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-0.6 

11:58 
2.2 

17:20 
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1     'tu 
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0.4 
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F 

26 
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-0.4 

13.-00 
2.0 

18:08 
0.4 

.    .    . 
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1     ■       1 
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-0.6        2.7 

16:86 
0.6 

21:60 
1.4 

(C 

S 

27 

4:47      12:12 
—0.6        2.5 

17:62 
0.5 

23:41 
1.7 

Tu 

27 

0:46 
2.2 

7:09 
-0.2 
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1.7 

18:58 
0.5 

Th 

28 

3:65     11:21 
—0.5        2.7 

17:26 
0.6 

22:38 
L4 

8 

28 

5:49     13:12 
-0  4        2.3 

18:42 
0.5 

W 

28 

1:56 
2.3 

8:30 
-0.1 

16:10 
1.6 

19:52 
0.5 

(C  F 

[ 

29 

4:47     12:20 
-0.5        2.6 

18:20 
0.6 

28:36 
1.4 

N 

M 

29 

0:46       6:58 
L8     -0.3 

14:18 
2.0 

19:37 
0.6 

Th 

29 

3:06 
2.4 

lOKW 
0.0 

16:13 
1.8 

20-.50 
0.5 

,-> 

30 

5:45      13:28 
-0.4        2.5 

19:15 
0.6 

Tu 

30 

2:02       8:16 
1.9     -0.1 

16:26 
1.8 

20:32 
0.6 

F 

30 

4:16 
2.5 

11:80 
0.1 

17:10 
L2 

21:54 
0.4 

S 

31 

0:42       6:49 
1.4     —0.3 

14:28 
2.8 

20:13 
0.6 

W 

31 

3:16       9:40 
2.0        0.0 

16:29 
1.6 

21:29 
0.5 

The  tId 
acomparifli 
from  Mean 
which  is  l.( 
unleflsami 

The  tin 
in  the  forei 
15:47  la  8:47 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
Low  Water  Springs,  which  is  apnroximatc 
)  foot  below  mean  sea  level.    To  find  the  d 
nus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Buenos  Aires  Mean  Local  Civil  for 
lOon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

th  their  times  on  the  first  line  and  heigl 
her  it  is  high  or  low  water.    The  heigh 
ly  the  datum  of  soundings  on  the  Adn 
epth  of  water,  add  the  tabular  height  U 
case  subtract  it. 

the  meridian  58°  22'  W.:0''  is  midnight,  r 
(p.  m. )  and  when  diminished  by  12  give 

litso 
ts,iE 
airal 
)  the 

2Ms 
the 

n  the  .second  line  of  each  day: 
feet  and  tenth.s  are  reckoned 

ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

noon:  all  hours  less  than  12  are 
times  afternoon;  for  instance, 

eqi 

o&tc 

r;  A 

moon:  ^,  lut  qnar.;  O.  ^u^l  ^ 
,  P,  moon  in  apogee  or  perigee. 

oon 

;C, 

8d  ( 

juar.;  E,  moon  on  the  equator; 

N. 

S.m 

LOon 

farthest  north  or 

south  of  the 
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OCTOBER. 

Time  and  HeUfht  of  Hig 
LowWater. 

NOVEMBER. 

DECEMBER. 

! 

s 

Day  of— 

'hand 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

7:00     14:10     19:12    .    .    . 
2.4        0.4        1.3    ..    . 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W.  'Mo. 

' 

W. 

Mo. 

S 

1 

5:20 
2.6 

12:45 
0.1 

18:04 
1.2 

22:54 
0.3 

• 

Tu 

1 

• 

Th 



1 

0:30 
0.4 

7:19 
2,0 

13:80 
0.6 

1958 

L6| 

H 

2 

6:20 
2.6 

18:43 
0.2 

18:50 
1.2 

23:54 
0.2 

W 

2 

0:42 
0.3 

7:47 
2.8 

14:20 
0.5 

19:52 
1.5 

F 

2 

1:15 
0.4 

7:55 
1.7 

13:28 
0.6 

20:04 

L7 

E 

• 

M 

3 

7:16 
2.6 

14:25 
0.3 

19:32 
1.3 

.     .     . 

A 

Th 

3 

1:30 
0.2 

8:80 
2.1 

14:25 
0.6 

20:28 
1.6 

S 

3 

1:54 
0.4 

8:26 
L6 

13:30 
0.6 

20:35: 
L9i 

Tu 

4 

0:48 
0.1 

8:07 
2.5 

14:55 
0.4 

20:12 
1.4 

F 

4 

2:10 
0.2 

9:05 
1.8 

14:26 
0.6 

21:00 
1.7 

S 

H 

4 

2:25 
0.4 

8:45 
1.8 

13:44 
0.3 

21K)5 
2.1 

W 

5 

1:35 
0.1 

8:55 
2.4 

15:14 
0.6 

20:50 
1.5 

S 

5 

2:46 
0.3 

9:85 
1.6 

14:30 
0.5 

21:28 
1.9 

M 

5 

2:57 
0.6 

8:48 
1.2 

14K)6 
0.1 

21:30 
2.2 

Th    6 

1 

2:20 
0.0 

9:38 
2.2 

15:25 
0.7 

21:22 
1.5 

S 

s 

6 

8:18 
0.3 

9:56 
1.4 

14:42 
0.4 

21u52 
2.0 

Tu 

6 

Sr26 
0.5 

8:42 
L2 

11:37 
-0.1 

21:fi8| 

2.3 

A 

F 

7 

8:00 
0.1 

10:17 
1.9 

15:28 
0.7 

21:48 
1.5 

M 

7 

8:48 
0.4, 

9:45 
1.2 

15K)8 
0.2 

22:15 

2.1 

W 

7 

4:00 
0.6 

8:48 
1.2 

15:12 
-0.2 

22:30 
2.4; 

S 

8 

8:38 
0.1 

10:49 
1.7 

15:36 
0.7 

22:12 
1.7 

Tu 

8 

4:22 
0.4 

9:82 

1.2 

16:40 
0.1 

22:42 
2.2 

Th 

8 

4:40 
0.6 

9:20 
1.2 

16:54 
—0.3 

23H)8 
2.5' 

s 

9 

4:10 
0.2 

11:05 
1.4 

15:50 
0.6 

22:30 
1.9 

W 

9 

6:00 
0.5 

9:54 
1.2 

16:17 
0.0 

23:20 
2.8 

I 

F 

9 

5:28 
0.6 

10:02 
1.2 

16:40 
-0.3 

23:S8i 
2.6 

s   M 

1 

10 

4:47 
0.8 

11:10 
1.3 

16:18 
0.4 

22:56 
2.0 

D 

Th 

10 

6:47 
0.6 

16:28 
1.1 

17K)0 
-0.1 

S 

10 

6:18 
0.6 

10:54 
1.1 

17:82 
—0.3 

D  Tu 

11 

5:26 
0.3 

IIKKS 
1.2 

16:52 
0.8 

23:36 
2.1 

F 

11 

0:07 
2.4 

6:89 
0.6 

11:16 
1.1 

17:52 
—0.1 

E 

H 

11 

0:54 
2.5 

7:16 
0.6 

11:57 
1.2 

18:30 
— 0.SI 

w 

12 

6:10 
0.4 

11:14 
1.1 

17:36 
0.2 

S 

12 

1:06 
2.4 

7:88 
0.6 

12:18. 
1.1 

18:60 
—0.1 

M 

12 

2K»* 
2.5 

8:20 
0.6 

13:24 
1.2 

19:35 
—0.2 

Th 

13 

0:28 
2.1 

7:03 
0.5 

11^5 
1.1 

18:26 
0.2 

E 

s 

13 

2:15 
2.4 

8:44 
0.6 

18:48 
1.1 

19:65 
-0.1 

Tu 

13 

8:14 
2.5 

9:24 
0.4 

15:05 
1.3 

20:48 
-0.2 

F 

14 

1:30 
2.2 

8:05 
0.5 

12:68 
1.1 

19:25 
0.1 

M 

14 

8:80 
2.4 

9:50 
0.4 

15.84 
1.2 

21:06 
-0.1 

W 

14 

4:30 
2.4 

10:26 
0.3 

16:27 
L5 

22:05 
-0.2 

S 

15 

2:45 
2.2 

9:10 
0.5 

14:25 

1.1 

20:25 
0.1 

Tu 

15 

4:40 
2.5 

10:52 
0.3 

16:62 
1.4 

22:20 
—0.2 

P 

Th 

15 

5:24 
2.4 

11:20 
0.2 

17:35 

1.8 

28:20 
-0.2 

s 

16 

,  4:00 
2.3 

10:15 
0.5 

16KJ2 
1.1 

21:36 
0.0 

c^jw 

16 

6:42 
2.6 

11:50 
0.2 

17:66 
1.6 

28:82 
-0.3 

o 

F 

16 

6.22 
2.8 

12:10 
0.1 

18:35 
2.1 

•    •    • 

E 

M 

17 

5:04 
2.4 

11;16 
0.3 

1750 
1.3 

22:44 
-0.1 

JTh 

17 

6:41 
2.5 

12:40 
0.1 

18:54 
2.0 

.     .     . 

N 

S 

17 

0:82 
—0.3 

7:18 
2.2 

12:56 
0.0 

19:30 
2.5 

O 

Tu 

18 

6K» 
2.6 

12:15 
0.2 

18:18 
1.5 

23:50 
-0.3 

F 

18 

0:40 
—0.4 

7:86 
2.6 

18:27 
0.0 

19:48 
2.3 

s 

18 

1:40 
—0.3 

8:12 
2.0 

13:40 
—0.1 

2056 
2.7 

P 

W 

19 

7K)3 
2.6 

13:07 
0.1 

19:10 
1.7 

NiS 

1 

19 

1:44 
-0.6 

8:30 
2.3 

14:10 
-0.1 

20:10 
2.5 

M 

19 

2:42 
-0.3 

9:05 
1.8 

1452 
-0.2 

21:22 
2  9 

Th 

20 

0:52 
—0.4 

7:57 
2.6 

13:54 
0.1 

20K)0 
2.0 

S 

20 

2:47 
—0.5 

9:25 
2.1 

14:54 
-0.1 

21:34 
2.7 

Tu 

20 

8:47 
-0.3 

9:55 
L6 

15:05 
—0.3 

2250 
3.1 

F 

21 

1:52 
-0.5 

8:51 
2.6 

14:38 
0.0 

20:50 
2.2 

M 

21 

8:60 
-0.4 

10:20 
1.9 

15:34 
-0.1 

22:80 
2.9 

W 

21 

4:52 
-0.1 

10:46 
1.4 

15:52 
-0.3 

23:18 
3.1 

S 

22 

2:52 
-0.6 

9:45 
2.4 

15:22 
0.0 

21:44 
2.4 

Tu 

22 

4:54 
-0.3 

11:15 
1.6 

16:18 
—0.1 

2857 
2.9 

JTh 

22 

6:02 
0.1 

11:40 
1.2 

16:35 
—0.2 

.    .    . 

N 

s 

23 

8:52 
-0.6 

10:41 
2.2 

16K>5 
0.1 

22:38 
2.5 

C 

W 

23 

6:08 
—0.2 

12:12 
1.3 

17:04 
0.0 

.     .     . 

% 

F 

23 

0:17 
3.0 

7:14 
0.8 

12:35 
LO 

1755 
-0.2 

M 

24 

4:65 
-0.5 

11:40 
1.9 

16:48 
0.2 

23:86 
2.6 

Th 

24 

0:80 
2.9 

7:24 
0.0 

18:12 
1.1 

17:50 
0.0 

!  s 

24 

1:20 
2.9 

8:36 
•    0.4 

13:35 
1.0 

18:18 
0.0 

c 

Tu 

25 

6K)2 
-0.3 

12.40 
1.6 

17:34 
0.2 

F 

25 

1:84 
2.9 

8:54 
0.2 

14:15 
1.0 

18:42 
0.1 

H 

25 

2:20 
2.7 

10:05 
0.5 

14:35 
1.0 

19:18 
0.1 

W 

26 

0:40 
2.6 

7:18 
-0.1 

13:42 
1.3 

18:20 
0.3 

E 

S    26 

2:40 
2.8 

10:80 
0.8 

15:15 
0.9 

19:44 
0.2 

M 

26 

3:25 
2.5 

11:15 
0.6 

15:88 
1.0 

20:33 
0.3 

Th 

27 

1:45 
2.6 

8:45 
0.0 

14:45 
1.2 

19:12 
0.3 

H 

27 

3:46 
2.7 

11:45 
0.8 

16:19 
1.0 

20:58 
0.8 

A 

Tu 

27 

4:25 
2.3 

11:58 
0.6 

16:35 
LI 

21:54 
0.4 

F 

28 

2:55 
2.7 

10:22 
0.1 

15:50 
1.0 

20:14 
0.4 

M 

28 

4:48 
2.6 

12:88 
0.8 

17:16 
1.1 

22:20 
0.4 

W 

28 

6:16 
2.1 

12:14 
0.7 

1758 
L3 

23:06 
0.5 

S 

29 

4K)4 
2.7 

11:48 
0.1 

16:50 
1,0 

21:22 
0.4 

Tu  29 

5:47 
2.4 

13:18 
0.4 

18^)4 
1.2 

28:30 
0.4 

Th 

29 

6:04 
L8 

12:17 
0.7 

18:16 
L5 

:  :  : 

E 

s 

30 

5K)7 
2.6 

12:56 
0.2 

17:44 
1.0 

22:35 
0.3 

A 

W|30 

6:85 
2.2 

18:28 
0.5 

18:48 
1.4 

F 

30 

0:06 
0.5 

6:42 
1.6 

12:17 
0.6 

18:56 
1.7 

M 

31 

6:05 
2.6 

13:40 
0.3 

18:80 
1.2 

23:44 
0.3 

S 
• 

S 

31 

0:52 
0.6 

7:16 
1.4 

12:22 
0.6 

19:38 
1.9 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  conHecutive  heights  will  indicate  whether  it  is  high  or  low  wat<jr.  The  heights,  in  feet  and  tenths,  are  reokon€5d 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^lon.and 
which  is  1.0  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ctise  subtract  it. 

The  time  used  is  Buenos  Aires  Mean  Local  Civil,  for  the  meridian  58°  22'  W.;  0»>  is  midnight,  12»>  is  noon:  all  hours  less  than 
12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  afternoon:  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  '"H  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY.  . 

FEBRUARY. 

MARCH.                                II 

^a 

Dayof^ 

,  Time  and  Height  of  High  ami 
Low  Water. 

^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c 

6 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.Mo. 

Tu     1 

1 

W. 

Tu 

.Vfo. 
I 

s 

1 

1:32       7:35      14  A4 
1.4         4.9     —0.3 

20:.VJ 
3.8 

2:66 
L2 

8:62 
8.6 

14:55 
0.9 

21:2.1 
4.0 

1:28 
1.0 

7:35 
3.7 

13:86 
1.0 

19:62 
4.0 

1 

s 

2 

2:30       8:30    .15:07 
1.4         4.4         0.1 

21:40 
3.9 

^ 

W 

2 

3:42 
L2 

9:44 
8.4 

15:37 
LI 

22:02 
4.1 

W 

2 

2:13 
0.9 

8.':o 

3.  1 

14:11 
1.3 

20:27 
4.1 

i| 

M 

3 

3:27        9:24      16:47 
1.4         4.0         0.5 

22:20 
3.9 

Th 

3 

436 

LI 

lOM 
3.1 

16:16 
1.4 

22:43 
4.2 

Th 

3 

3:01 

0.8 

9:13 
3.1 

14:42 
L6 

21.-06 
4.2 

A 

Tu 

4 

4:27      10:17      16:25 
1.4         3.6         0.8 

23:00 
4.0 

F 

4 

6:28 
0.9 

11:34 
3.0 

16:66 
L6 

28:26 
4.4 

(C 

F 

4 

8:53 
0.7 

10:as 
2.9 

15:22 
1.6 

21:50 
4.3 

W 

6 

6:23      11:15      17:12 
1.2         3.3         1.1 

23:40 
4.1 

S 

5 

6:21 
0.6 

12:32 
2.9 

17:40 
1.6 

.    .  • . 

8 

5 

4:48 
0.6 

11:06 
2.9 

16:05 

L7 

22:39 
4.6 

1 

Th 

6 

6:15      12:12      17:65 
1.1         3.1         1.3 

8 

8 

6 

0:12 
4.7 

7:13 
0.2 

13:80 
2.9 

18:S0 
l.G 

s 

8 

6 

6:42 
0.8 

12:04 
2.9 

16:69 
L7 

28:30 
4.7 

F 

7 

0:21        7:05      13:08 
4.3         0.8         3.0 

18:3.=i 
1.4 

M 

7 

1:00 
6.0 

8:03 
-0.1 

14:22 
3.0 

19:22 
L6 

M 

7 

6:84 
0.0 

12:->7 
3.0 

17:59 
L6 

.    .    . 

8 

8 

IKX)        7:55      14:04 
4.6         0.4         3.0 

19:17 
1.5 

Tu 

8 

1:60 
5.2 

8:50 
-0,4 

15:11 
3.2 

20:15 
1.4 

Tu 

8 

0:26 
6.0 

7:26 
-0.2 

13:47 
8.3 

18:57 
1.3 

S 

9 

1:40       H:U)      14:57 
4.8         0,0         3.0 

20:00 
1.6 

• 

W 

9 

2*.88 
6.4 

9:38 
—0.6 

16:58 
8.4 

21«8 
L2 

W 

9 

1:20 
5.2 

8:15 
-0.4 

14:84 
8.6 

19:55 
1.0 

s 

M 

10 

2:24        9:25      15:46 
5.1     —0.3         3.1 

20:4.-. 

i.r> 

Th|10 

3:30 

5. 6 

10:24 
-0.7 

16:42 
3.0 

22:02 
1.0 

Th 

10 

2:14 
5.4 

9:03 
-0.6 

16:20 
8.8 

20:62 
0.7 

!• 

Tu'll 

3K)7      10:10      Ui:3l 
5.3     -0.6         a.  2 

21:31 
1.5 

1  F    11 

4:20 

5.6 

11:10 
-0.7 

17:27 
3.8 

22:5-1 
0.8 

• 

F 

11 

8:08 
5.5 

9:50 
—0.  5 

16:05 
4.1 

21:4-> 
0.4 

1 

W  12 

1 

3:53      10:56      17:17 
5.6     —0.8         3.3 

22:18 
1.4 

H    S    12 

6:12 
5.6 

U:66 
-0.6 

18:10 
4.1 

23:50 
0.6 

K 
P 

S 

12 

4:02 
6.6 

10:36 
—0.4 

16:49 
4.4 

22:43 
0.1 

1 

Th  13 

4:39      11:40      18:00 
5.6     —0.9         3.5 

23:07 
1.8 

K    8    13 

6:05 
5.8 

12:41 
-0.3 

18:56 
4.2 

8 

13 

4:57 
6.8 

11:20 
-0.2 

17:84 
4.6 

28:37 
0.0 

1 

F   14 

5:27      12:23      18:48 
5.5     -0.8         3.6 

23:59 
1.2 

M   14 

0:48 
0.4 

7K)1 
5.0 

13:26 
0.0 

19:42 
4.5 

M 

14 

6:58 
6.0 

12:07 
0.1 

18:20 
4.7 

.    .     . 

1 

S    15 

6:1H      13:08      19:30 
6.4     _-o.6         3.8 

Tu  15 

1 

1:47 
0.3 

8:00 
4.6 

14:14 
0.8 

20:28 
4.6 

Tu 

L5 

0:32 
—0.2 

6:6'. 
4.7 

13:00 
0.4 

ly:08 
4.9 

' 

S    16 

0:65        7:11      13:55 
1.0         5.2     —0.4 

20:lf> 
4.0 

D 

VV,16 

2:47 
0.2 

9K)7 
4.2 

15K)8 
0.7 

21:2) 

4.8 

W 

16 

1:38 
-0.3 

7:67 
4.3 

13:50 
0.7 

19:58 
5.0 

'  P 

M  17 

1:54       8:08      14:40 
0.9         4.8         0.0 

21:02 
4.2 

Th'  17 

3:55 
0.1 

10:16 

8.8 

16:00 
LO 

22:11 
4.9 

D 

Th 

17 

2:39 
-0.3 

9:04 
3.9 

11:43 
LI 

20:63 
6.0 

1^ 

Tu  18 

3:00       9:09      15:26 
0.7         4.4         0.4 

21:47 
4.4 

F    18 

5:03 
0.1 

11:24 
8.5 

16:55 
1.2 

23:10 
5.1 

N 

F 

18 

8:47 
—0.4 

10:13 
3.6 

15:39 
1.3 

21:61 
5.1 

1 

W   19 

j 

4K)0      10:16      16:22 
0.6         4.1         0.7 

22:40 
4.7 

N 

S    19 

6:10 
-0.3 

12:30 
8.4 

17:60 
L8 

S 

19 

4:53 
—0.4 

11:20 
3.4 

16:40 
L6 

22:52 
6.1 

Th 

20 

5:10      11:27      17:16 
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6:27 
0.9 

12:19 
8.5 

18:17 
1.0 

Th 

27 

4:60 
l.G 

10:5ft 
4.7 

18:01 
—0.2 

.    .    . 

S    27 

0:44 
4.1 

6:55 
LO 

12:50 
8.9 

19:02 
0.7 

A  Tu  27 

0:40 
4.4 

7:25 
0.7 

13:19 
3.3 

19:01 
L2 

F 

28 

0:;i'J 

3,e 

G:05 
1.5 

12:05 
4.6 

18:67 
0.0 

m'28 

1:27 
4.3 

7:52 
0.7 

18:48 
3.8 

19:62 
0.9 

W   28 

1:22 
4.6 

8:17 
0.6 

14:16 
8.1 

19:42 
1.4 

S 

29 

1:23 

7:11 
1/2 

13:11 
4.4 

19:46 
0.2 

Tu  29 

2:07 
4.6 

8:42 
0.6 

14:42 
3.6 

20:31 
1.1 

Th29 

2K« 

4.7 

9K18 
0.3 

15K>8 
2.9 

20:19 
L6 

£ 

S 

30 

2:0fi 
4.1 

H:ll 
0.9 

14:11 
4.3 

20:29 
0.4 

A   W  30 

2:44 
4.6 

9:80 
0.3 

15:82 
3.4 

21:06 
1.3 

F    30 

2:88 

1.8 

9:46 

o.e 

15:56 
2.9 

20:67 

1.7  1 

M 

31 

a:4S 
4.3 

9:03 
0.5 

16:03 
4.2 

21:13 
0.6 

, 

^ 

•> 

31 

8:14 
4.9 

10:28 
-0.2 

16:40 
2.9 

21:33  ' 
1.8 

The  Udeis  are  plac(?d  In  the  order  of  fK^currence.  wi 
tt  comparikin  of  c-ftn^i^K'iitlve  heights  will  indicate  whe 
from  MeaiJ  Low  Wmtr  Hr^rings,  which  Is  approximat 
which  ifl  2-4  fet^t  below  mi-an  sea  level.    To  find  th^  dc 
uulessa  miaua  (— )  ai^o  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  0 
ther  it  is  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
I  ca^e  subtract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned  , 
Ity  Charts  for  this  region  and 
soundings  given  on  the  chart, 

The  time  used  In  C«ipe  Horn  Mean  Local  Civil  for  th 
in  the  foreniMTui  ^n  i^i  5.  Jill  greater  are  in  the  afternoon 
lfi:J7i!*  3:17  p.m. 

e  meridian  67°  17'  W.:  0»»  is  midnight,  12»>  is  r 
(p.m.)  and  when  diminished  by  12  give  the 

lOon:  all  houm  less  than  12  Hre 
times  after  noon :  for  instance, 

S.  new  mooni  3),  im  qhar.;  O.  full  moon:  (C,  3d 
cquatur:  A.  P,  moon  io  apogee  or  perigee. 

quar.:  E, 

moon  on  the  equator;  N.  8,  moon 

farthest  north  or  south  « 

)fthe 

i 
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' 

JANUARY. 

FEBRUARY. 

' 

phand 

"  ~ 

MARCH. 

Time  and  Heigh 
LowW 



B  |Dayof- 

2    W.  Mo. 

Time  and  Heif  ht  of  Hi^h  and 
Low  Water. 

S 

Day Of— 

Time  and  Height  of  Hif 
Low  Water. 

^ 

Day  of— 

tof  High  and 
ater. 

W. 

Mo. 

W, 

Mo. 

S 

1 

1:11 
4.2 

7*4 
0.1 

14.-09 
2.8 

19:81 
1.0 

Tu 

1 

1:58 
3.2 

8:16 
0.6 

14:88 
3.0 

20:36 
1.2 

Tu 

"i 

0:31 
8.4 

6:45 
0.5 

12:48 
8.4 

18:58 
0.8 

8 

2 

1A7 

8.8 

8:40 
0.8 

15:06 

2.8 

20:82 
1.2 

<L 

W 

2 

2:31 

2.8 

9:02 
0.8 

15:35 
3.0 

21:48 
1.4 

VV 

2 

1:02 
3.1 

7:15 
0.7 

13:39 
3.2 

19:45 
1.0 

E 

M 

3 

2:48 
8.4 

9:26 
0.6 

15:58 
2.8 

21:43 
1.8 

Th 

3 

3:24 
2.6 

9:62 
1.0 

16:87 
3.1 

23:10 
1.4 

Th 

3 

1:33 
2.7 

7:47 
1.0 

14-32 
3.1 

20:52 

1.2 

a'Tu 

1     1 

4 

8:44 
8.0 

10:12 
0.6 

16:48 
8.0 

23:02 
1.8 

F 

4 

4:42 
2.3 

10:61 
LO 

17:38 
3.3 

.    .    . 

a 

F 

4 

2:15 
2.4 

8:26 
1.2 

15:38 
3.1 

22:20 
1.3 

W 

5 

4:48 
2.8 

IIKX) 
0.7 

17:40 
3.2 

.    .    . 

S 

5 

0:32 
L4 

6:14 
2.3 

11:52 
1.0 

18:35 
3.6 

S 

5 

3:40 
2.2 

9:35 
1.4 

16:50 
3.3 

28:50 
1.1 

Th 

6 

0:16 
1.2 

6:46 
2.6 

11:50 
0.7 

18:27 
8.4 

s 

8 

6 

1:33 
1.0 

727 
2.4 

12:49 
0.8 

19:23 
4.0 

s 

8 

6 

5:54 
2.2 

1.3 

17:55 
3.6 

.    .    . 

F 

7 

1:13 
1.1 

6:48 
2.6 

12:88 
0.7 

19:11 
8.7 

M 

7 

2:17 
0.6 

8:18 
2.6 

18:40 
0.6 

20:10 
4.4 

M 

■  7 

0:55 
0.8 

7K)9 
2.4 

1220 
1.0 

18:54 
4.0 

S 

8 

1:58 
0.9 

7:42 
2.6 

1321 
0.6 

19:54 
4.1 

Tu 

8 

2:57 
0.2 

8:68 
2.8 

1425 
0.4 

20:54 

4.7 

Tu 

8 

1:44 
0.4 

7:M 
2.7 

18:18 
0.6 

19:44 
4.4 

1 

s 

9 

2:88 
0.6 

8:29 
2.7 

14K)1 
0.1 

20:34 
4.4 

• 

W 

9 

3:85 
-0.1 

9:W 
3.1 

]6K)8 
0.2 

21:88 
4.9 

W 

9 

2:25 
0.0 

'8:31 
3.1 

14:08 
0.2 

20:30 
4.7 

s 

M 

10 

8:12 
0.8 

9:10 
2.7 

14:88 
0.5 

21:16 
4.6 

Th 

10 

4:12 
-0.4 

10:09 
3.8 

15:50 
0.0 

22:20 
5.0 

Th 

10 

3K)5 
-0.3 

9:07 
8.5 

15:53 
—0.1 

21:13 
4.9 

• 

Tu 

11 

3:56 
0.0 

9:47 
2.8 

15:16 
0.5 

21:55 
4.8 

F 

11 

4:50 
—0.6 

10:48 
3.5 

16:88 
-0.1 

28:02 
5.0 

• 

F 

11 

3:42 
—0.6 

9:45 
3.8 

16:88 
-0.3 

21:57 
4.9 

1 

W 

12 

4:36 
—0.2 

10:24 
2.9 

15:52 
0.5 

22:88 
4.9 

p 

S 

12 

5:80 
-0.6 

11:28 
8.7 

17:18 
-O.l 

23:45 
4.7 

E 

r 

S 

12 

4:18 
-0^6 

10:22 
4.1 

16.22 
-0.5 

22:40 

4.8 

Th 

13 

5:17 
-0.3 

11:02 
3.0 

16:83 
0.5 

23:21 
4.8 

£ 

8 

13 

6:08 
-0.5 

12:12 
3.7 

18:07 
0.0 

8 

13 

4:55 
-0.6 

11:04 
4.8 

17:09 
-0.5 

28:44 
4.5 

F 

14 

5:69 
—0.4 

11:46 
8.1 

17:18 
0.5 

M 

14 

0:80 
4.4 

6:60 
—0.8 

12:58 
8.8 

19:02 
0.2 

M 

14 

5:85 
-0.5 

11:47 
4.3 

17:58 
—0.4 

S 

15 

0:05 
4.7 

6:42 
-0.8 

12:84 
8.2 

18:10 
0.5 

Tu 

15 

1:18 
8.9 

7:82 
0.0 

13:50 
8.8 

20:00 
0.4 

Tu 

15 

0:10 
4.1 

6:17 
-0.2 

12:82 
4.2 

18:.')0 
—0.1 

"e 

s 

16 

0:62 
4.4 

7:27 
-0.2 

13:28 
3.2 

19:08 
0.6 

J> 

W 

16 

2:11 
3.4 

824 
0.3 

14:51 
8.7 

21:15 
0.6 

W 

16 

0:58 
8.6 

7.-00 
0.2 

18:25 
4.1 

19:52 
0.2 

P  M 

17 

1:41 
4.0 

8:14 
0,0 

14:28 
8.3 

20:17 
0.7 

Th 

17 

8:19 
2.9 

9:25 
0.6 

16:02 
8.8 

22:45 
0.8 

D 

Th 

17 

1:56 
3.1 

7:52 
0.5 

14:27 
4.0 

21:08 
0.5 

'd 

Tu 

18 

2:87 
8.6 

9K)2 
0.2 

15:25 
8.4 

21:33 
0.8 

F 

18 

4:48 
2.6 

10:85 
0.7 

17:12 
8.9 

.    .    . 

N 

F 

18 

3:11 
2.7 

8:54 
0.8 

15:39 
8.9 

22:38 
0.7 

: 

W 

19 

8:42 
8.2 

9:58 
0.4 

16:81 
8.6 

22:55 
0.8 

N 

S 

19 

0:28 
0.8 

627 
2.6 

11:46 
0.6 

18:22 
4.2 

S 

19 

5:00 
2.5 

10:15 
0.9 

16:52 
3.9 

.    .     . 

Th 

20 

4:56 
8.0 

11KB 
0.4 

17:86 
8.9 

.    .    . 

8 

20 

1:88 
0.6 

7:42 
2.7 

12:60 
0.4 

19:18 
4.5 

8 

20 

0:12 
0.7 

6:37 
2.6 

11:38 
0.7 

18K» 
4.1 

F 

21 

0:19 
0.7 

6:12 
2.8 

12K)8 
0.8 

18:87 
4.8 

M 

21 

2:88 
0.8 

8:84 
8.0 

18:46 
0.1 

20:10 
4.7 

M 

21 

120 
0.5 

7:35 
2.9 

12:41 
0.5 

19KX) 
4.8 

S 

22 

1:85 
0.5 

7:81 
2.8 

18:01 
0.2 

19:82 
4.6 

Tu 

22 

8:15 
0.1 

9:16 
8.2 

14:85 
0.0 

20:66 
4.9 

Tu 

22 

2:07 
0.3 

8:17 
3.1 

18:87 
0.2 

19:52 
4.4 

N 

8 

23 

2:85 
0.8 

8:88 
2.9 

18:53 
0.1 

20:28 
4.9 

o 

W 

23 

8:60 
—0.1 

9:62 
8.8 

16:20 
-0.1 

21:87 
4.9 

W 

23 

2:43 
0.1 

8:52 
8.4 

14:24 
0.0 

20:37 
4.6 

1 

M 

24 

8:24 
0.1 

9:28 
8.0 

14:42 
-0.1 

21:10 
5.1 

Th 

24 

430 
-0.2 

10.22 
3.4 

16H)2 
—0.1 

22:17 
4.7 

Th 

24 

8:14 
—0.1 

928 
3.6 

15:07 
-0.1 

21:17 
4.4 

'o 

1 

Tu 

25 

4:07 
-0.1 

10:06 
8.1 

15:28 
-0.1 

21:55 
5.1 

F 

25 

4:50 
-0.2 

10:53 
8.5 

16:87 
0.0 

22:68 
4.5 

O 

F 

25 

3:48 
—0.2 

9:52 
8.7 

16:45 
—0.1 

21:54 
4.3 

W 

26 

4:45 
-0.1 

10:45 
3.1 

16:11 
0.0 

22:38 
5.0 

E 

S 

26 

6:18 
-0.2 

1128 
8.5 

17:12 
0.2 

2828 
4.2 

E 

8 

26 

4:10 
-0.2 

10:20 
3.8 

16:18 
0.0 

22:30 
4.0 

Th 

27 

6:22 
-0.2 

11:21 
8.2 

16:58 
0.1 

28:18 
4.8 

8 

27 

5:47 
0.0 

11:54 
8.5 

17:46 
0.4 

8 

27 

4:42 
-0.1 

10:50 
8.8 

16:53 
0.1 

23K)0 
8.8 

F 

28 

5:66 
—0.2 

11:57 
8.2 

17:38 
0.8 

28:58 
4.5 

A 

M 

28 

OM 
8.8 

6:15 
0.2 

1224 
8.4 

1823 
0.6 

A 

M 

28 

5:08 
0.1 

11:20 
3.8 

17:27 
0.8 

23:28 
8.5 

S 

29 

6:80 
-0.1 

12:84 
8.1 

18:12 
0.6 

Tu 

29 

5:30 
0.4 

11:45 
8.7 

17:57 
0.5 

28:52 
3.2 

E 

8 

30 

0:85 
4.1 

7:05 
0.1 

18:18 
8.1 

18:52 
0.8 

W 

30 

5:50 
0.5 

12:18 
3.6 

18:38 
0.6 

A 

M 

31 

1:18 
3.6 

7:40 
0.8 

18:52 
8.1 

19:88 
1.0 

Th 

31 

0:20 
2.9 

6:10 
0.9 

13K)0 
.  8.4 

19:28 
0.8 

The  tid 
a  comparisi 
from  Mean 
which  Is  2. 
unl&s  a  ml 

Thetlni 
In  the  forer 
15:47183:47 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  couMCCutive  heightA  will  indicate  whe 
liow  Water  8pring8,  which  is  approximate] 
)  feet  below  mean  sea  level.    To  find  the  de 
nua  (— )  sign  is  before  the  height,  in  which 
eused  is  Valparaiso  Mean  Local  Civil  for  th 
loon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heighu.  ii 
y  the  datum  of  soundingu  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

e  meridian  710  89' W.;  C  U  midnight.  12*'  is 
(p.  m. )  and  when  diminished  by  12  give  the 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  re<'koned 
Ly  Chart.s  for  thi.s  region,  and 
soundings  given  on  the  chart, 

noon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

#.  new 
[equator;  A 

moon;  }),  Ist  quar.;  Q,  full  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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APRIL. 

i(haiid 

MAY. 

of— 

JUNE. 

i 

Darol— 

Time  and  Helf  hi  df  Bi] 
LofT  Wftier. 

US 

Day  of— 

Time  and  Heif  ht  of  High  and 
Low  Water. 

5 

Day 

Time  and  Height  of  Hi| 
Low  Water. 

;h  and 

w. 

Mo. 

W. 

Mo. 

\V.  Mo. 

F 

1 

0:52 
2.6 

6:30      13:50 
1,1         3.3 

20:30 
0.9 

s 

1 

1:39 
2.3 

6:20 
1.4 

14:23 
3.6 

21:26 
0.7 

WJ    1 

4:06 
2.7 

9:81 
1.1 

16K)4 
8.6 

22:43 
0.2 

s 
C 

B 

2 

Itia 
2,4 

7:00     14:53 
1.4         3.3 

21:5U 
1.0 

C   M 

2 

3:16 
2.2 

7:56 
1.5 

15:32 
3.5 

•22:30 
0.6 

E 

Til 

2 

5:02 
3.1 

10-.66 
0.9 

17K)9 
3.6 

23:34 
0.1 

S 

3 

3:1S 

«:15     16:06 
1.6       ;j.3 

23  09 
0.9 

Tu 

1 

3 

4:49 
2.4 

9:63 
1.3 

16:40 
3.6 

23:28 
0.4 

F 

3 

6:55 
3.5 

12:08 
0.6 

18:12 
8.6 

M 

4 

5:80 
2.3 

10:22      17:17 
1.4         3,6 

.     .     . 

W 

1 

4 

5:51 
2.8 

11:26 
0.9 

17:42 
3.8 

S 

4 

0:25 
0.0 

6:46 
4.0 

13:04 
0.2 

19:09 
3.6 

Tu 

5 

0:12 

a6 

6:35      11:62 
2.5         1.0 

ljs:20 
a. 9 

Th 

5 

0:18 
0.1 

6:37 
8.3 

12:31 
0.5 

18:41 
4.0 

P 

8 

5 

1:13 
—0.1 

7:35 
4:4 

14K)1 
—0.1 

•iOHB 
3.6 

W 

6 

1:02 
0.2 

7^20      12r6a 
3.0         0.5 

19:13 
4.2 

E 

F 

6 

1:04 
-0.1 

7:20 
8.8 

18:27 
0.1 

19:37 
4.1 

M 

6 

2:00 
—0.2 

823 

4.8 

14:.55 
—0.8 

•20::o 
3.5 

Th 

7 

l;4(l 
—0.1 

7:57      13:18 
3.5         0.1 

30:02 
4.5 

S 

7 

1:50 
-0.8 

8:02 
4.2 

14:15 
-0.3 

20:26 
4.1 

• 

Tu 

7 

2:43 
—0.2 

9:11 
5.1 

15:47 
—0.4 

21:46 
3.3 

F 

8 

2:26 
—0.4 

8:36      14;3T 
3.  &     -^.3 

20:48 
4.6 

P 

s 

8 

2:31 
—0.4 

8:45 
4.6 

15.-04 
-0.5 

21:12 
4.1 

N 

W 

8 

3:28 
-0.1 

10:00 
5.3 

16:40 
-0.4 

22:35 
8.2 

E 

• 

S 

0 

3:05 
-0.6 

9:15      15:25 
4.3     —0.6 

21::J6 
4.6 

• 

M 

9 

8:12 
-0.4 

9:29 
4.9 

15:65 
—0.7 

•22:00 
8.9 

Th 

9 

4:12 
0.0 

10:50 
6.2 

17:33 
-0.3 

2S:3ti 
3.0 

P 

8 

10 

—0.6 

9:67      16:0§ 
4.6    —0.7 

22:22 
4.4 

Tu 

10 

3:53 
-4).  3 

10:15 
5.1 

16:46 
—0.6 

22:47 
3.6 

F 

10 

5K)0 
0.2 

11:40 
5.1 

18:26 
—0.2 

M 

n 

4:31 
—0.5 

10^37      lfi:&6 
4.7     —0.7 

'23:05 
4.1 

W 

11 

4:83 
—0.1 

11K)5 
5.1 

17:40 
—0.5 

23:37 
3.3 

S 

11 

0:27 
2.9 

5:50 
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Thji7 

2:53 
1.4 

8:53 
13.4 

15:16 
2.5 

21:22 
13.6 

3) 

Th 

17 

1:36 
0.1 

7:38 
14.7 

13:67 
1.5 

20:00 
14.6 

3)  Tu'l8 

2:25 
1.2 

8:21 
13.9 

14:45 
1.7 

20:52 
14.5 

F    18 

3:56 
2.2 

10:00 
12.4 

16:28 
8.4 

22:31 
12.7 

N 

F 

18 

2:28 
1.3 

8:33 
13.6 

14:55 
2.7 

21:00 
13.3 

!    ^j^^ 

3.-22 
1.7 

9r20 
13.2 

15:43 
2.4 

21:52 
13.8 

N 

S    19 

5:06 
2.7 

11:21 
11.9 

17:40 
8.8 

28:50 
12.4 

S 

19 

3:31 
2.3 

9:40 
12.3 

16:06 
3.7 

22:10 
12.2 

Thi20 

4:34 
2.1 

10:28 
12.6 

16:48 
2.9 

22:59 
13.4 

S    20 

6:20 
2.7 

12:46 
12.0 

18:56 
3.6 

s 

20 

4:46 
8.1 

11:06 
11.7 

17:27 
4.2 

23:37 

11.8 

F    21 

5:32 
2.2 

11:42 
12.4 

18:00 
3.1 

M   21 

1:07 
12.7 

7:27 
2.2 

13:56 
12.7 

20:02 
3.0 

M 

21 

6:02 
8.2 

12:83 
11.8 

18:45 
3.9 

i  s  22 

0:08 
18.8 

6:38 
2.0 

12:57 
12.6 

19:07 

2.8 

Tu  22 

2:12 
13.4 

8:26 
1.6 

14:50 
18.5 

20:56 
2.2 

Tu 

22 

0:58 
12. 2 

7:12 
2.8 

13:42 
12.6 

19:50 
3.2 

,  N    S  1  23 

1:17 
13.7 

7:40 
1.4 

14:03 
13.3 

20:10 
2.3 

0 

W  23 

3Ky5 
14.0 

9:16 
0.9 

15:37 
14.3 

21:43 
1.5 

W  23 

2:03 
12.9 

8:10 
2.2 

14:33 
13.4 

20:40 
2.4 

M   24 

2:17 
14.2 

8:37 
0.8 

14:59 
14.0 

21:05 
1.7 

Th 

24 

3:51 
14.5 

10:00 
0.5 

16:15 
14.9 

22:25 
1.0 

Til  24 

2:53 
13.6 

8:57 
1.6 

15:16 
14.2 

21:23 
1.6 

C  Tu  25 

1 

3:12 
14.7 

9:27 
0.3 

15:47 
14.6 

21:55 
1.3 

F 

25 

4:32 

14.8 

10:40 
0.2 

16:52 

15.2 

28:02 
0.8 

O 

F    25 

3:34 
14,2 

9:38 
1.0 

15:51 
14.7 

72m 
1.0 

]      W  26 

4:00 
15.0 

10:14 
—0.1 

16:30 
15.0 

22:40 
1.0 

E 

S 

26 

5:08 
14.8 

11:17 
0.2 

17:25 
15.1 

23:37 
0.8 

E 

S    26 

4:10 
14.6 

10:15 
0.8 

16:23 
15.0 

22:35 
0.7 

Th  27 

4:45 
15.0 

lOioS 
—0.2 

17:12 
15.1 

23:22 
1.0 

s 

27 

5:42 
14.6 

11:52 
0.8 

17:.57 
14.8 

S    27 

4:43 
14.6 

10:49 
0.9 

16:54 
15.0 

23:08 
0.7 

'  F    28 

1     ,       i 

5:27 
14.8 

11:40 
0. 1 

17:50 
15.0 

.    .     . 

A 

M   28 

I 

0:12 
1.1 

6:13 
14.0 

1225 
1.5 

18:27 
14.4 

A|  M   28 

6:13 
14.4 

11:21 
1.2 

17:23 
14.7 

23:40 
0.9 

1  S    29 
1     1      1 

0:03 
1.2 

6:06 
14.4 

12:20 
0.6 

*  18:28 
14.6 

Tu  29 

1       1 

5:42 
14.0 

11:52 
1.7 

17:50 
14.3 

E,S|30 

0:43 
1.0 

6:43 
13.8 

12:58 
1.1 

19:0-1 
14.1 

,W30 

0:12 
1.3 

6:09 
13.7 

12:22 
2.3 

18:18 
13:9 

|A,Mai 

1:22 
2.1 

7:19 
13.0 

13:37 
2.4 

19:12 
i:i.4 

1 

Th^Sl 

0:16 
1.9 

6:38 
13.2 
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1 

».of  each  day; 
are  reckoned 
s  region,  and 
^ven  on  the 

han  12  are  in 
for  instance, 

south  of  the 

SI  c 
frt 

wl 
.h 

ih 
15 

eq 

Th 
omi 
)in  > 

lich 

art, 

Th 

e  for 
47  is 

uauj 

etid 
>arifl< 
lean 
Is  8 
unle 
etln 
encx 
3:47 
new 
r;  A 

es  are  placed  in  the  order  of  oec 
on  of  consecutive  heijflits  will  ii 

I>ow  Water  Springs,  which  is  a 
.0  feet  below  mean  sea  level. 
j«  a  minus  (— )  sign  is  before  th 
ae  used  i.s  Panama  Mean  Local  C 
m  (a.  m.),  all  greater  are  in  the 

p.  m. 

moon:  J).  1st  quar.:  Q.  full  m< 
,  P,  moon  in  apogee  or  perigee. 

urr 
1(1  i( 

T, 

e  h( 
ivil 
aft< 

)on 

enc( 
ate 
oxii 
fln 
Jigh 
,  for 
jrno 

\  wii 
whe 
nate 
I  th 
t,  in 
the 
on(] 

h  tlu'ir  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
ly  the  datum  of  soundings  (m 
e'depth  of  water,  add  the  tabu 
whicli  case  subtract  it. 
meridian  79°32' W.;  0^  ismidnig 
3.  m.)  and  when  diminished  by 

nar.:  K.  moon  on  the  equator: 

nd] 
eh 
the 
Jar 

ht, 
12  1 

N, 

tieig 
eigh 
Adn 
heifi 

l2Ms 
nve 

=1,  m 

[itso 
ts.  in 
liral 
ht  t< 

noo 
the  t 

rx>n 

n  the  second  line 

feet  and  tenths, 

ty  Charts  for  thi 

t  the  .soundings 

n;  all  hours  less  t 
imes  after  noon; 

farthest  north  or 

—  -^1 


63033—09 10 


Digitized  by 


Google 


146 


PANAMA  (Nana  Island),  CANAL  ZONE,  1910. 


APRIL. 

MAY. 

JUNE.                                    j 

S 

Dayof-- 

Low  Water. 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  am 
2.7 

1  Height  of  High  and 
LowWater. 

W. 

Ma 

W. 

Mo. 

1 

W. 

Mo. 

F 

1 

2,5 

7:13 
12,7 

13:28 
3.  a 

19:24 
JiL7 

1:39       7:87 
2.7       12.8 

13:68 
3.9 

19:50 
12.4 

W 

1 

9:18 
18.2 

15:47 
8.1 

21:42 
12-5 

C 

8 

2 

2:02 
8.2 

7:55 
12.2 

14:13 
4.4 

30:10 
12.1 

c 

M 

2 

2:30       8:32 
8.2       12.4 

14:,'i8 
4.2 

20:61 
12.0 

E 

Th    2 

4:11 
2.8 

10:21 
18.3 

16:50 
2.7 

22:52 
12.6 

S 

3 

2M 

§:eo 

11.7 

16:15 
4.8 

21:10 
11.5 

Ta 

a 

3:82       9:89 
8.5       12.2 

16:10 
4.1 

22K» 
11.8 

F 

3 

6:16 
2.6 

11:26 
13.6 

17:63 
2.1 

23:58 
13.1 

M 

41 

4^ 
4.1 

10:03 
11.4 

16^ 
4.9 

22:30 
11.3 

w 

4 

4:42      10.612 
8.4       12,5 

17:22 
8.5 

28:23 
12.2 

S 

4 

6:15 
2,1 

12:25 
14.2 

18:51 
1.2 

.     .     . 

Tu 

5 

5:15 

11:23 
IL7 

17:52 
4.2 

23:fi3 
11.8 

Th 

5 

5:50      12H)0 
2.8       13.2 

18:26 
2.4 

.    .     . 

P 

» 

5 

1«) 
13.8 

7:18 
1.6 

13:21 
16.0 

19:45 
0.3 

W 

d 

6:24 
8.1 

12:37 
12.6 

18:58 
8,0 

K 

F 

s 

0:88       6:50 
13.0         1.9 

18:00 
14.1 

19:22 
1.3 

M 

6 

1:67 
14.6 

S:ff7 
0.9 

14:14 
15.6 

20:38 
-0.6 

Th 

7 

llCH 
12.9 

7:23 
1.9 

13::^ 
13.9 

19:53 
1.6 

S 

7 

1:31       7:48 
14.2        1.0 

13.52 
15.2 

20:18 
0.0 

• 

Tu 

7 

2:48 
16.2 

8:50 
0.4 

15K» 
16.1 

21r28 

—1.1 

F 

8 

2:00 
14.2 

8:15 
D.S 

14:2» 
15.1 

20:42 
0.2 

P 

S 

8 

2:22       8:38 
16.2         0.2 

14:40 
16.2 

21:01 
—1.0 

N 

W 

8 

8:38 
16.7 

9:60 
0.2 

16:54 
16.3 

22:15 
—1.3 

• 

B 

9 

2:49 
16.4 

9:02 
—0,* 

15:10 
16.3 

21:27 
—0.9 

•   M 

9 

8:10       9:22 
16.0     -0.4 

15:27 
16.8 

21:48 
-1.6 

Th 

9 

4:28 
16.9 

10:40 
0.2 

16:43 
16.1 

23K)6' 
—1.1 

F 

8 

10 

8:35 
16.  a 

9:47 
— l.O 

15:53 
17.0 

22:12' 
—1.7 

Tti 

10 

8:67      10K)8 
16.6     —0.7 

16:12 
17.0 

22:35 
—1.8 

F 

10 

6:17 
15.7 

11:30 
0.6 

17:32 
15.6 

23:.S4 
—0.7 

M 

11 

4:1B 
IB.  9 

1U:3Q 
—1.3 

I6:3fi 
17.8 

22:«S 
—1.9 

W 

11 

4:42      10J>6 
16.5     -0.6 

16:68 
16.7 

28:20 
—1.6 

S 

11 

6:06 
15.3 

12:20 
1.1 

18:22 
14.8 

:  :  : 

To 

12 

17.0 

11:16 
—1.1 

17:20 
17.2 

23:40 
—1.7 

N  Th 

1 

12 

6:29      11:48 
16.2         0.0 

17:46 
16.0 

s 

12 

0:48 
0.1 

6:66 
14.7 

13:12 
1.7 

19:13 
13.9 

W 

13 

5:46 
10.5 

12:00 
—0.5 

16:03 
16.5 

■     ■     ■ 

'f 

13 

0:09       6:18 
-0.9       15.5 

12:34 
0.9 

18:35 
15.1 

M 

13 

1:36 
1.1 

7:48 
13.9 

2.4 

20:10 
13.0 

Th 

14 

0:27 
—1.0 

6:32 
15.7 

12:4A 
U.5 

18:50 
15.5 

8 

14 

IKX)       7:10 
0.1       14.6 

13:27 
1.8 

19:27 
14.0 

}> 

Tu 

14 

2:30 
2.0 

8:45 
13.2 

15H)7 
3  1 

21:10  i 
12,2 

N 

F 

15 

ao 

7S2 
14.7 

13:40 
1.7 

19:42 

3) 

S 

15 

1:64       8:07 
1.2       18.6 

14:26 
2.8 

20:27 

12.8 

E 

W 

15 

8:27 
2.9 

9:43 
12.6 

16:08 
3.5 

22:17  ! 
11.6 

1> 

B 

16 

2:10 
1.3 

8:19 
13.4 

14:40 
2.9 

20:42 
13.0 

M 

16 

2:54       9:10 
2.3       12.7 

16:88 
8.5 

21:38 
12.0 

Th 

16 

4:27 
8.5 

10:48 
12.3 

17:08 
8.7 

23:24 
11.3 

S 

17 

8:18 
2A 

9:-i7 
12.4 

15:50 
3.  a 

21:57 
11.9 

Ta 

17 

4:00      10:22 
3.1       12.2 

16.53 
3.8 

22:57 
11.6 

F 

17 

6:27 
4.0 

11:42 
12.0 

18K)4 
8.7 

•     •     • 

M 

18 

4:25 
8.2 

1(^:48 
U.8 

17:10 
4.2 

23:23 
10.  <J 

W 

18 

5K)7      11:32 
3,6       12.2 

17:61 
3.8 

A 

S 

18 

0:26 
11.2 

6:23 
4.1 

12:34 
12  1 

18:.56 
3.4 

Tu  19 

1 

5:38 
3.5 

12  no 

12.0 

18:25 
8.9 

■    *    ^ 

K 

Th 

19 

0:10       6:12 
11.6        3.6 

12:38 
12.5 

18:50 
8.4 

s 

19 

irio 

11.5 

7:12 
4.0 

13:20 
12,4 

19:40 
2.9 

W   20 

0^43 
11.9 

6:47 
3,2 

mu 

12.6 

3.3 

F 

20 

1:12       7:08 
12.0        8.3 

13:26 
12.7 

19:38 
2,8 

M 

20 

2:02 

11.8 

7:57 
3.8 

14K« 
12.7 

20:22 
2.4 

T!i 

21 

1:43 
12.5 

7:43 
2.7 

H:04 
13.3 

20:13 
2.5 

A 

8 

21 

2K)0       7:66 
12.4         8.1 

14:07 
13.2 

20:20 
2.8 

Tu 

21 

2:40 
12.2 

8:38 
3.4 

14:10 
13.2 

21:01 

1.8, 

E 

F 

22 

*i:32 
1S.1 

8:28 
2.2 

14:45 
1X8 

20:54 
1.8 

» 

22 

2:89       8:35 
12.7        2.7 

14:42 
13.6 

20:67 
1.7 

O 

W 

22 

3:16 
12.7 

9:17 
8.0 

15:17 
13.6 

21:40 
1.3 

B 

23 

3:10 
lS.fi 

9:10 
1.8 

15-20 
14.2 

21:10 
1.3 

M 

23 

8:16       9:12 
18.0        2.6 

15:16 
13.8 

21:32 
1.8 

8 

Th 

23 

8:49 
13.3 

9:66 
2.6 

16:54 
13.9 

22:18 
1.0 

? 

§ 

24 

8:45 
1^9 

9:4-'i 
l.fi 

15:61 
14.4 

22:04 
1.0 

O  Tu 

24 

8:44       9:47 
13.3        2.4 

16:47 
14.0 

22K)7 
1.1 

F 

24 

4:26 
18.8 

10:35 
2.8 

16:82 
14.1 

22:57  ' 
0.7 

M 

25 

4:16 
14.0 

10:18 

i.e 

16:20 
14.5 

22:37 
0.8 

W 

25 

4:15     10:20 
13.6        2.8 

16:18 
14.1 

22:43 
1.0 

S 

25 

5:02 
14.2 

11:15 
2.0 

17:10 
14.2 

23:37 
0.7 

Tu 

26 

14.0 

10:50 
1.8 

16:50 
14.4 

23:10 
0.9 

Th 

26 

4:45      11:56 
1.3.8         2.8 

16:60 
14.0 

23:18 
1.0 

s 

26 

5:42 

14.6 

11:57 
1.9 

17:62 
14.2 

.    .     . 

W  27 

5:14 
13,9 

ur22 

2.1 

17:18 
14.1 

23:45 
1.1 

S 

F 

27 

6:20     11:32 
13.9        2.4 

17:26 
13.9 

28:66 
1.2 

M 

27 

0:19 
0.8 

6:26 
14.6 

12:42 
1.9 

18:37 
14.0 

Th  28 

5:42 
13.7 

11:54 
2,5 

17:47 
13.8 

'    ■     ■ 

S 

28 

6:58      12:12 
13.9         2,6 

18:06 
13.7 

.    .    . 

Tu 

28 

1KB 
1.1 

7:10 
14.6 

1352 
1.9 

19.-24 
13.8 

S 

F 

29 

0:W 
1.5 

6:14 
13.5 

12:29 
3.0 

18:22 
13.4 

S.29 

0:37       6:38 
1.5       13.7 

12:67 
2.8 

18:48 
18.3 

C 

W 

29 

1:62 
1.6 

8.-00 
14.4 

14:24 
2,0 

20:17 
13-5 

.S 

30 

2.1 

7:53 
13.2 

13:09 
3.5 

19:02 
13.0 

C 

M  :iO 

1 
Tu  ai 

1 

*     1:22       7:25 
2.0       13.6 

2:12        818 
2.4       13.3 

13:47 
3.0 

14:44 
3.2 

19:37 
13.0 

20:36 
12.6 

E 

Th 

30 

2:46 
2.0 

8:62 
14.1 

16:20 
2.1 

21:15 
13.1 
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JULY. 

AUGUST. 

SEPTEMBER.                          ]j 

B  |Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

s  w. 

Mo. 

W.  JMo. 

W.  IMo. 

F 

1 

8:40 
2.3 

9:49 
18.9 

16.-20 
2.2 

22:18 
12.9 

M 

1 

5:20 
3.1 

11:28 
13.3 

18.-00 
2.1 

•    •    • 

Th 

1 

1:19 
12.7 

739 
8.0 

13:40 
13.3 

19:55 
L6 

S 

2 

4:42 
2.5 

10:60 
18.8 

17:21 
2.0 

28:27 
12.9 
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0.4 

16:48 
15.1 

22:57 
0.1 

XW 

6 

2:34 
14.4 

8:48 
L8 

14:50 
16.3 

21:12 
—0.4 

8 

6 

4:07 
15.1 

10:16 
0.8 

16:21 
15.2 

22:36 
-0.3 

Tu 

6 

6:06 
16.4 

11:18 
0.4 

17:24 
14.9 

23:38 
0.6 

,Th 

7 

8:27 
15.0 

9:37 
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PAXAMA  (Nao8  Wand),  CANAL  ZONE,  1910. 


OCTOBER. 

NOVEMBER. 

_    _ 

DECEMBER. 
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Day of— 

Time  and  Height  oC  High  and 
Low  Water. 
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Day  of— 

Time  and  Height  of  High  and 
LowWater. 
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Dayof- 

Time  and  Height  of  High  and 
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13.9        LI 

17:08 
13.7 

23:18 
2.6 

W 

5 

4:36 
15.1 

10:50 
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18:28 
15.4 

1 

:  :  :  1 

F 

21 

4:52 
17.2 

11:13 
—1,9 

17:18 
16.7 

23:32 
-0.6 
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0.5 

6.07 
15.6 

12:31 
—0.5 
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JULY. 


I>ayol— 


W.  iMo. 


Time  and  HeUht  of  High  and 
Low  Water. 


AUGUST. 


Day  of— 


W.  Mo. 


Time  and  Helffht  of  High  and 
Low  Water. 


Dayof- 

W. 

Mo. 

Th 

1 

F 

2 

S 

3 

H 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

16 

F 

16 

S 

17 

g 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

8 

24 
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26 

M 

26 

Tu 

27 

W 

28 

Th 

29 

F 

30 

SEPTEMBER. 


Time  and  Height  of  High  and 
Low  Water. 
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Tu 
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Th 
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Tu 
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Th 

F 
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Tu 
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Th 
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Tu 
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Th 
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!  8 
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26 
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27 

28 
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30 
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6*.fi8 
8.7 

0:46 
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1.'40 
-0.6 

2:27 
—1.1 
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— L4 

8:57 
— L4 

4:40 
— L2 

6:19 
-0.9 

6:00 
-0.5 

657 
0.1 

0:80 
4.4 

1:29 
8.7 

2:58 
8.2 

4-;i5 
8.0 

0d5 

L6 

1:00 
1.1 

1:86 
0.5 

0.0 

2jr7 
-0.4 

8:07 
-0.7 

3:40 
-0.9 

4:12 
-0.9 

4:46 
-0.7 

6:20 
-0.4 

5:56 
0.1 

6:84 
0.6 

1:06 
4.2 

2:87 
3.6 

4U» 
8.3 

6:20 
3.3 


10:10 
1.6 

11K)6 
L8 

7:12 
3.7 

8:12 
3.6 

9K)5 
3.8 

9-.66 
8.8 

10:40 
3.7 

11:25 
8.7 

12:06 
8.8 

12:58 
4.0 

18:28 
4.1 

7:13 
0.7 

7:50 
L2 

8:46 
1,7 

9:87 
2.1 

6:12 
8.0 

7:28 
2.8 

8:17 
3.1 

8:56 
8.3 

9:27 
3.4 

9:67 
3.5 

10:25 
3.6 

lO'M 
3.7 

11:22 
3.8 

11:50 
4.1 

12:57 
4.3 
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4.6 

7:25 
1.3 

8:20 
1.9 

9:27 
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10:45 
2.6 
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12:01 
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15:12 
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15:58 
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16:49 
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18:55 
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14:10 
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14:59 
4.6 
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21:18 
6.6 

22:06 
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28:38 
5.1 


20:17 
2.6 
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28:18 
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17:15 
5.0 

17:58 
6.2 
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6.0 
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Tu 
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Tu  30 
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1:40 
-0.7 
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—LI 

8K)4 
— L3 

8:40 
— L2 

4:15 
-0.9 

4:46 
-0.5 

5:16 
0.0 

6:40 
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6:10 
LI 
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8.6 

1:43 
8.1 

8-.68 
2.7 

6:80 
2.9 

0:82 
LO 

1K)7 
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1:40 
-0.1 

2:10 
-0.5 

2:41 

-0.8 
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31 


4:46 
0.0 

5:17 
0.6 

5.59 
L2 

0:52 
8.9 

2:47 
3.2 

6:28 
3.1 

6:48 
3.5 

0:40 
—0.3 

1:27 
-0.7 


7:30 
3.6 

8:20 
8.7 

9:02 
Ef.9 

9:40 
4.0 

10:14 

4.1 

10:47 
4.2 

11:20 
4.3 

11:42 
4.4 

12:10 
4.5 

12:44 
4.5 

6:88 
L7 

7:00 
2.1 

7:25 
2.6 

9:20 
2.8 

7:50 
8.1 

8:15 
3.3 

8:35 
3.6 

8:56 
3.8 

9:18 
4.0 


8:12 
-0.8 

9:42 
4.2 

3:48 
-0.7 

10:07 
4.4 

4:14 
-0.5 

10:30 
4.7 

10:58 
4.9 

11:88 
5.0 

12:15 
4.9 

6:40 
L9 
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2.5 

9H)8 
2.9 

10:58  . 
2.9 
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11:66 
2.6 
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2.0 
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14K)7 
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L6 
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L2 
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LI 
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L2 

13K)8 
4.9 
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5.0 
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19:47 
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6.5 
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21:55 
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22:85 
6.5 

23:13 
4.8 

23:62  ij 

4.2" 


20:07 
2.4 

}) 

22:02 
2.1 

28:42 
1.6 

S 

17:13 
4.9 

18K)8 
5.2 

18:48 
6.6 

19:32 
6.0 

0 

20:12 
6.2 

E 

ao-.53 

6.2 

21:88 
6.1 

P 

22:14 
5.8 

23:01 
5.8 

28:48 
4.7 

s 

20:15 
L2 

22  KM 
0.9 

28:87 
0.3 

18:04 
5.7 

19:00 
6.0 

2M 
-0.9 

2:42 
—0.8 

3:12 
-0.6 

8:89 
-0.8 

4:05 
0.2 

4:80 
0.7 

4:52 
L2 

5K)7 
L6 

6:17 
2.0 

0:88 
2.7 

18:28 
4.8 

16:10 
4.8 

7:87 
3.5 

0:28 
0.4 

1H« 
-0.1 

1:84 
-0.4 

2:05 
-0.5 

2:86 
-0.5 

8«7 
-0.3 

8:87 
0.1 

4:16 
0.6 

4:47 
L2 

6:21 
L9 

1«7 
3.4 

8:46 
8.1 

5:45 
8.5 

6:87 
3.8 

0:17 
—0.2 

1K)1 
—0.4 

1:88 
-0.4 


8:40 
4.3 

9:10 
4.5 

9:86 
4.7 

lOKX) 
4.8 

10:18 
4.9 

10:46 
5.0 

lL-05 

4.8 

11:28 
4.7 

11:54 
4.6 

5:18 
2.4 

22:35 
L4 

28:44 
0.9 

11:00 
3.3 

7:40 
3.7 

7:58 
4.0 

8:10 
4.3 

8:32 
4.7 

8:58 
5.0 

9:18 
5.3 

9:48 
5.5 

10:20 
5.6 

10:64 
5.4 

11:84 
5.3 

6:00 
2.6 

7:00 
8.0 

9:28 
8.2 

11:18 
2.9 

7:12 
4.2 

7:40 
4.6 

8K)6 
4.9 


18:50 
2.0 

14:29 
L7 

15.-06 
L4 

15:40 
L4 

16:12 
L3 

16:50 
L3 

17:17 
L5 

18:00 
L7 

19K» 
L7 

12:80 
4.6 


16:87 
4.6 

12K36 
2.9 

12:44 
2.6 

18:22 
2.0 

18:68 
1.6 

14:86 
LO 

15:14 
0.6 

15:67 
0.3 

16:85 
0.2 

17:28 
0.3 

18:85 
0.4 

12:26 
5.1 

13:88 
4.9 

15:17 
4.8 

16:52 
5.0 

12:20 
2.5 

18:06 
L9 

13:45 
L4 


19:46 
6.2 

20:28 
6.1 

21  K» 
5.9 

21:45 
6.5 

22:18 
5.0 

22:50 
4.5 

23:18 
3.9 

28:48 
3.8 


20-.35 
1.7 


17:41 
5.0 

18:33 
5.4 

19:19 
5.8 

20:02 
6.0 

20:42 
6.1 

21:25 
5.9 

22.-07 
6.6 

22:50 
6.0 

23:45 
4.2 


20KJ7 
0.5 

21:67 
0.4 

23:20 
0.1 


18:00 
5.3 

18:65 
5.5 

19:40 
5.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundingn  on  the  (k)astand  Geodetic  Survey  Charts  for  this  region,  and 
which  is  2,9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.«»e  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  Meridian  W;  O**  is  midnight,  12"»  is  ncwn:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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W 

26 

7:88 
4.9 

12:46      18:13 
8.4        4.6 

.    .    . 

E 

S 

26 

1:06       8:08 
1.2        5.5 

14:30 
L8 

20:27 
4.2 

M 

26 

1:06       7:47     14:40 
2.3        6.5        1.1 

21:18 

8.8      • 

Th 

27 

0:68 
0.2 

8:20     18:55 
5.1        2.9 

19:28 
4.6 

8 

27 

1:66       8:87 
L6        6.5 

15K)7 
1.8 

21:28 
4.3 

A 

Tu27 

1:47       8:17     15.'20 
2.8        5.6        0.6 

22:16 
3.8 

F 

28 

1:47 
0.6 

8:52      14:45 
5.3        2.7 

20:33 
4.7 

M 

28 

2:87       9K)7 
2.1        5.6 

15:42 
0.8 

22:20 
4.2 

W  28 

2«2       8:47     16:66 
8.2        6.6        0.0 

28:10 
3.9 

S 

29 

2:86 
0.9 

9:28     15:28 
5.4        1.7 

21:33 
4.7 

Tu 

29 

8:15       9:32 
2.4        6.7 

16:20 
0.4 

23:18 
4.1 

Th 

29 

3:16       9:18    .16:82 
8.2        6.7     -0.3 

.    .    .  ' 

£ 

s 

30 

8:22 
1.2 

9:64     16:09 
5.6        1.8 

22.24 
4.8 

AW 

1 

30 

8:88       9:68 
2.9        5.7 

16:65 
0.0 

.    .    . 

If 

1 

30 

OHM)       8:67       9:53 
4.0        8.8        6.9 

17K)7 
-0.6 

M 

31 

4:00 
1.6 

10:22      16:88 
6.5        0.9 

23:11 

4.7 

1 

sis 

31 

0:46       4:88     10:27 
4.1        3.4        6.7 

17:43 
-0.7 

Thetis 
a  oomparis 
from  Meai 
which  is  8. 
unless  a  m 

The  til 
(a.m.),all 

•,  ne^ 
equator;  A 

lea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

1  Lower  Low  Water,  which  is  the  datum  o 

2  feet  below  mean  sea  level.    To  find  thed 
Inua  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Pacific  Standard,  120th  Meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh( 
rmoon;  }),  1st  qoar.;  O.  ^oll  moon;  <C,  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
f  soundings  on  the  Coast  and  Geodetic  Sur 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

W.;  0»»  is  midnight,  12'>  is  noon;  all  hours  1( 
m  diminished  by  12  give  the  times  af  tet  nooi 
uar.:  £,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
vey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

isa  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  Is  8:47  p.m.  i 
farthest  north  or  south  of  the 

1 
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JANUARY. 

FEBRUARY. 

MARCH. 

n 

35 

Day  of— 

Time  and  Heisrht  of  High  and 
LowWater. 

a  iDayof- 
a    W.Mo. 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W.  JMo. 

S 

1 

6:10 
7.4 

11:24     16:36 
3.8        6.8 

23:20 
1.2 

!Tui    1 

t      1 

6:21      12K)9 
7.6        2.6 

17:48 
6.6 

28:80 
2.9 

1 

'Tu;   1 

8:65 
7.9 

10:27 
L8 

16:20 
6.2 

22:04 
2.2 

s 

2 

5:54 
7.4 

12:24      17:36 
8.1        6.1 

C'WI   2 

6:06     13:10 
7.5        2.8 

19:01 
6.0 

W 

2 

4:24 
7.8 

11:09 
L2 

17:10 
5.7 

22:26 
3.2 

K 

M 

3 

0:01 
1.9 

6:88      13^4 
7.6         2.8 

18:48 
5.7 

Th 

3 

OM       6:64 
3.6        7.6 

14:28 
L9 

20:41 
4.9 

C 

Th 

3 

4:59 
7.7 

12:00 
L7 

18:19 
5.6 

22:59 
3.4 

;       Tu 

4 

0:48 
2.5 

7:24      14:30 
7.5         2.5 

20:08 
6.2 

F 

4 

1:01       7:61 
4.2        7.6 

16:80 
L8 

22:11 
6.3 

F 

4 

5:42 
7.5 

13:09 
L6 

19:56 
6.7 

28:49 
3.6 

1  W 

1 

5 

1:45 
3.1 

8:09      15:31 
7.6        1.9 

21:29 
5.5 

S 

5 

2:38       8:61 
4.6        7.7 

16:29 
0.7 

23:15 
5.7 

S 

5 

6:46 
7.8 

14:30 
1.3 

21:38 
5.4 

Th|   6 

2:48 
8.5 

8:59     16:21 
7.8        1.2 

22:89 
5.8 

S!  8 

6 

4:06       9:49 
4.6         8.0 

17:16 
0.1 

23:68 
6.4 

s;  S 

6 

1:47 
4.1 

8:01 

7.4 

15:40 
0.9 

22:38 
5.9 

F 

7 

8:48 
3.8 

9:44      17K)6 
8.1         0.6 

23:34 
6.1 

i¥ 

7 

6:10     10:42 
4.4        8.6 

18:00 
-0.5 

jM 

7 

3:39 
4.5 

9:16 
7.6 

16:89 
0.4 

23:20 
6.6 

,  s 

8 

4:41 
4.8 

10:27      17:49 
8.4     —0.1 

Tu 

8 

0:34       6:00 
7.2        8.7 

11:34 
8.8 

18:40 
—0.9 

Tu 

8 

4:49 
3.8 

10:21 
8.0 

17:26 
0.0 

23:55 

7.4 

S     9 

0:20 
6.4 

5:81      11:09 
4.3        8.7 

18:26 
-0.7 

•  W 

9 

1:09       6:44 
7.8        8.2 

12:20 
9.1 

19:20 
-1.1 

W 

9 

6:40 
3.2 

11:16 
8.5 

18:10 
—0.3 

.     .    . 

S    M:10 

l.-OO 
6.9 

6:16      11:60 
4.0        8.9 

19:04 
—1.1 

Th 

10 

1:42       7:25 
7.9         2.7 

13:06 
9,2 

19:56 
— LO 

Th 

10 

0:30 
7.9 

6:25 
2.3 

12:08 
8.8 

18:49 
-0.3 

•  Tai  11 

1:38 
7.1 

6:57      12:31 
3. 7         9. 1 

19:40 
—1.3 

FjU 

1 

2:16       8:10 
8.2        2.2 

13:64 
9.1 

20:34 
—0.6 

•    F 

1 

11 

1:08 

8.4 

7:09 
1.6 

12:56 
9.0 

19:28 
—0.1 

VV   12 

2:14 
7.3 

7:39     13:14 
3.6         9.2 

20:19 
-1.2 

P  ;  S  1 12 

1 

2:61       8:66 
8.4        1.7 

14:40 
8.7 

21:12 
0.0 

EiS    12 

1:38 
8.8 

7:48 
0.9 

18:46 
8.9 

20:06 
0.2 

!  Th;  13 

1     ' 

2:50 
7.6 

8:21      14:00 
3.3         9.0 

20:57 
—1.0 

ES 

13 

8.-29'     9:38 
8.6         1.3 

16:30 
8.1 

21:60 
0.7 

>  8    13 

1 

2:14 
9.1 

8:30 
0.4 

14:32 
8.6 

20:43 
0.7 

1     ,  F  '  14 

3:26 

7.8 

9:06      14:45 
3.0         8.7 

21:36 
—0.5 

M 

14 

4:08      10:80 
8.7         L2 

16:25 
7.5 

22:34 
L5 

m;i4 

2:50 
9.1 

9:20 
0.1 

15:23 
8.0 

21:29 
L5 

i  S  ;  15 

4:02 
7.9 

10:00      16:36 
2.7         8,2 

22:16 
0.1 

Tu 

15 

4:51      11:30 
8.6        LI 

17:30 
6.7 

23:24 
2.3 

Tu'l5 

3:30 
9.1 

10:11 
0.1 

16:19 
7.3 

22:11 
2.3 

E  '   S  ,  16 

4:43 
8.0 

10:53      16:32 
2.4         7.4 

23:00 
0.9 

D 

W 

16 

5:40      12:43 
8.4         LO 

18:52 
6.7 

W 1 16 

4:16 
8.9 

11:11 
0.2 

17:26 
6.5 

23:01  ' 
8.0  j 

p :  M !  17 

6:27 
8.1 

11:53      17:40 
2.1         6.7 

23:49 
1.8 

Th 

17 

0:21       6:88 
3.2        8.3 

14:05 
0.8 

20:36 
5.7 

D  Th 

17 

5:06 

8.5 

12:21 
0.3 

18:52 
6.0 

.    .    . 

})   Tu 

18 

6:16 
8.1 

18:06      19:00 
1.8         6.2 

F 

18 

1:40       7:46 
3.7        8.1 

15:26 
0.4 

22:13 
5.9 

NiF 

18 

0:09 
3.8 

6:08 
8.1 

18:41 
0.4 

20:35  1 
6.1  1 

:W 

19 

0:49 
2.6 

7:13      14:25 
8.2        1.3 

20:35 
5.6 

N 

S 

19 

3:13       8:58 
4.8        8.2 

16:84 
-0.1 

23:20 
6.3 

.  s 

1 

19 

1:41 
4.8 

7:24 
7.8 

15:00 
0.3 

22:00  1 
6.4  1 

Th 

20 

1:58 
3.2 

8:13      15:42 
8.4         0.6 

22:06 
5.9 

1  8 

20 

4:81      10:05 
3.8        8.4 

17:29 
-0.5 

•    •     ■ 

i  8 

20 

3:16 
3.9 

8:46 
7.7 

16:10 
0.1 

22:56  1 
6.9  1 

F 

21 

3:16 
8.6 

9:16      16:46 
8.6     -0.1 

23:20 
6.3 

|m 

21 

0:08       5:34 
6.9        3.4 

11:04 
8.6 

18:15 
—0.7 

M 

21 

4:30 
3.4 

9:59 

7.8 

17:03 
0.0 

23:39 
7.4 

S 

22 

4:29 
4.2 

10:16      17:41 
8.9     -0.7 

Tu 

22 

0:46       6:22 
7.6        3.0 

11:55 

8.7 

18:55 
-0.7 

Tu 

22 

5:25 
2.8 

11:00 
8.0 

17:49 
0.0 

.    .    . 

N 

* 

23 

0:16 
6.6 

5:28      11:08 
3,6         9.0 

18:30 
-1.1 

O 

w 

23 

1:19       7:05 
7.6        2.6 

12:40 
8.7 

19:31 
-0.5 

W 

23 

0:12 

7.8 

6:11 
2.2 

11:49 
8.2 

18:30 
0.1 

JM 

24 

1:03 
6.9 

6:22      11:68 
3.6        9.1 

19:11 
—1.8 

Th 

24 

1:48       7:46 
7.8         2.3 

13:20 
8.6 

20:05 
—0.1 

Th;24 

1 

0:43 

8.1 

6:51 
1.7 

12:81 
8.2 

19:04 

0.5' 

0  Tu 

25 

1:41 
7.2 

7:10      12:44 
8. 2         9. 1 

19:50 
—1.2 

IF 

25 

2:15       8:21 
8.0         2.1 

13:57 
8.2 

20:3:J 
0.5 

o 

E 

F 

25 

1:09 
8.2 

7:26 
L4 

13:10 
8.0 

19:34 
1.0 

W 

26 

2:17 
7.5 

7:55     13:26 
8.0         8.9 

20:28 
-0.9 

E     S 

26 

2:40       8:54 
8.0        1.9 

14:31 
7.7 

20:56 
LO 

s 

26 

1:34 
8.3 

7:56 
L2 

13:44 

7.8 

20:00 
1.4 

Th 

27 

2:49 
7.6 

8:86      14:08 
2.4         8.5 

21:01 
-0.9 

S  i27 
1 

3:05       9:20 
8.0        L8 

16:06 
7.3 

21:19 
L7 

8 

27 

1:56 
8.2 

8:24 
1.1 

14:17 
7.5 

20:25  ! 

2.0  1 

F 

28 

8:20 
7.7 

9:18      14:45 
2.3         8.0 

21:31 
0.3 

A  !  M  1  28 

8:30       9:51 
8.0        L8 

15:40 
6.8 

21:40 
2.2 

AM 

28 

2:19 
8.2 

8:51 
LO 

14:49 
7.0 

20:47  1 
2.5 

S 

29 

3:50 
7.7 

9:59      15:25 
2.5         7.4 

22:00 
1.0 

j       ' 

iTu 

29 

2:40 
8.1 

9:19 
1.0 

15:24 
6.6 

21:03 
2.9 

E     S 

30 

4:19 

7.7 

10:35      16:05 
2.6         6.8 

22:26 
1.6 

1 

W 

30 

8:05 
8.1 

9:49 
LO 

16:03 
6.2 

21:20  1 
3.3; 

A 

;  M  31 

1 

4:48 
7.7 

11:18      16:.51 
2.6         6.2 

22:55 
2.3 

NWi 

whe 
of  so 
1  of  ^ 
ises 

Th 

31 

3:33 
8.0 

10:26      16:50      21:45 
LO         5.7         3.9 

nd  line  of  each  day; 
tenths,  are  reckoned 
lis  region,  and  which 
on  the  chart,  unless 

a 

f 
,  i 

The  tid 
oomparis 
rom  Mean 
*  4.6  feet  b 
minus  (- 

es  are  placed  in  the  onler  of  occurrence 
on  of  consecutive  heights  will  Indir^ute 
Lower  IjOW  Water,  which  is  the  datum 
elow moan  sea  level.    To  find  the  dcptl 
- )  sign  is  before  the  height,  In  which  ci 

th  their  times  on  the  first  line  ai 
ther  it  is  high  or  low  water.    Th 
undings  on  the  Coast  and  Geode 
vater,  add  the  tabular  height  tc 
ubtract  it. 

Id  heigl 
e  heigh 
icSurvi 
the  sou 

itso 

ts.  ii 
'vCl 
ndli 

a  the  seen 
feet  and 
jartsfortl 
»gs  given 

1        The  tin 

(a.  ra.),all 

oe  used  is  Pacific  Standard.  120th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh 

W.;  0^  is  midnight.  12»>  is  noon;  all  hours  le? 
en  diminisheti  by  12  give  the  times  after  nooi 

tsthan  12  are  in 
i:  for  instance,  15 

the  forenoon  ,  | 
47  is  3: 17  p.m. 

'       #,  new 
equator;  A 

I 

moon;  "}).  IJ't  quar.;  Q.  full  moon;  (^.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  ' 

U- . 
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APRIL.                                 i 

MAY. 

JUNE. 

d 

DayoJ— 

TliDe  nntl  Elclght  oJ  II [gh  &tid 
Litiv  Water. 

M 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof— 

Time  and  Height  of  Hi« 
Low  Water. 

^hand 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

F' 

1 

4:00 
7.9 

Iia4 
1.1 

17:60 

5.1 

22:24 
4.3 

1 

4:25 
7.6 

11:45 

0.7 

18:46 
6.1 

23:52 
J.  6 

W 

1 

1:17 
8.4 

6:43 
6.6 

13:13 
1.4 

19:57 
7.6 

8 
C 

8 

2 

4:^1 
7.0 

13:16 
1.2 

1917 
6.4 

23:38 
4.6 

(C 

M 

2 

6:33 

7.2 

12:50 
1.0 

19:50 
6.6 

.     .    . 

E 

Th 

2 

2:22 
2.7 

8.-07 
6.4 

14:13 
1.9 

20:ii 
8,0 

S 

3 

7,3 

18:31 
1,2 

'20:47 
6.2 

Tu 

a 

1;S6 
4.3 

7:00 
6.8 

13:58 
1.2 

20:16 
7.0 

F 

3 

3«.80 
L8 

9:26 
6.6 

16:18 
2.2 

21:37 
fe.5 

M 

4 

4.4 

7:24 
7.1 

I4:4t^ 
1,1 

21:46 
6.1 

W 

4 

3:00 
3.5 

8ri7 
6.8 

15K)0 
1,8 

21:35 
7.6 

8 

4 

4:80 
0.8 

10:33 
6.7 

16:16 
2.5 

2:2  rS 
~9.1 

Tu 

5 

3:33 
4.U 

a:50 
1/2 

16:54 
0,9 

72-a-> 
7,0 

Th 

5 

3:53 
2.4 

9:42 
7.1 

15:5B 
1.4 

22:20 
8.1 

P 

8 

5 

5:28 
-0.1 

11:86 
6.8 

17:08 
2.8 

23K* 
9.S 

W 

6 

4:37 
3.3 

iQ-m 

7.7 

15:45 
0.7 

23^10 
7.7 

E 

F 

6 

4:47 
1.5 

10:45 
7,5 

16:4^ 
1.5 

23:02 
8.7 

M 

6 

6:16 
-0.8 

12:32 
6.9 

17:58 
3.0 

23:53 

9.8 

Th    7 

3,3 

11:00 

17:31 

23:45 
8.3 

8 

7 

5:37 
0.5 

11:43 
7.7 

17:42 
1.7 

^:48 
9.3 

• 

Tu 

7 

7K)4 
-L4 

18:25 
7.0 

18:48 
3.2 

£ 

F     8 

&:58 
L3 

11:55 
8,4 

18:13 
0.7 

:  :  : 

P 

• 

S 

8 

6:25 

-a  3 

I2ftrt 

7,»* 

18:25 
3.0 

N 

W 

8 

0:88 
9.9 

7:52 
-L6 

14:18 
7.1 

19:39 
S.4 

m 

S  1   9 

0:33 

6:42 
0.5 

12:45 
8.6 

18:ri6 
u.y 

M 

9 

0:22 
9.7 

7:13 
-LO 

13:27 
7.7 

19:09 
2.3 

Th 

9 

1:24 
9.7 

8:40 
-1.6 

15K» 
7.1 

20:33 
S-5 

p 

S 

10 

l:tiO 

7:3ft 
-012 

13:36 
8.4 

IB:40 
'   1.2 

Tu 

10 

IHJS 
9.8 

8:00 
-L3 

14:19 
7.6 

19:.'"v4 
2.7 

F 

10 

2:12 
9.4 

9:28 
-L3 

16K)0 
7.1 

21:S0 
3.ii 

M 

11 

1:36 
».5 

8:16 
-0.6 

14^25 
8wl 

20;'^ 

l.R 

W 

11 

1:46 
9.8 

8:50 
-1.4 

16:14 
7.2 

-20:42 
3.1 

S 

11 

8:02 
8.8 

10:16 
-0.8 

16:58 
7.2 

22;S2 
3.6 

Tu  12 

1 

2:15 
0.5 

9t03 

15:18 
7.6 

21:02 
2.3 

N 

Th 
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soundings  on  the  Coast  and  Geodetic  Sun 
pth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 

. ;  0»»  is  midnight,  12"  is  noon:  all  hours  less  thi 
lished  by  12  give  the  times  after  noon;  for  in 
juar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
n  feet  and  tenths,  arc  reckoned 
rey  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

m  12  are  in  the  forenoon  (a.m. ), 
stance,  15:47 183:47  p.  m. 
farthest  north  or  south  of  the 
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ASTORIA  (Columbia  River),  OREGON,  1910. 
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1 

OCTC 

)BER. 

dHeigl] 
LowW 

NOVEMBER. 

Time  and  Heli^htof  High  and 
Low  Water. 

DECEMBER. 

fl  iDayof- 
S  i  W.  Mo. 

Time  an 

It  of  High  and 
ater. 

fl  Dayof- 

Q 

• 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1  w. 

Mo. 

1 

W.  Mo. 

Th     1 

1 

s 

1 

6:04 
0.2 

12:15 
8.2 

18:28    .    .    . 
L6    .    .    . 

•  Tu 

0:42 
7.5 

6:47 
2.0 

12:82 
8.7 

19:17 
0.2 

1:18 
6.8 

6:48 
8.4 

12:23      19:30 
8.7      -0.4 

E 

s 

2 

0:13 
8.2 

6:41 
0.6 

12:43      19:08 
8.4         1.2 

W     2 

;     1 

1:20 
7.3 

7:15 
2.5 

12:57 
8.6 

19:47 
0.1 

FJ    2 

1-.60 
6.7 

7:17 
8,7 

12*JM)      20XK) 
8.6      -0.4 

• 

M 

3 

0:64 
8.1 

7:12 
1.0 

13:11      19:37 
8.4         1.0 

AlTh 

1 

3 

1»6 
6.9 

7:40 
8.1 

18:20 
8.5 

20:17 
0.1 

S 

S      3 

2:26 
6.6 

7:43 
4.2 

13:17      20:28 
8.6      -0.4 

Tu 

4 

lao 

7.8 

7:42 
1.5 

13:88      20:08 
8.4         0.8 

F 

4 

230 
6.6 

8H)0 
8.6 

18:44 

8.4 

20:46 
0.2 

8     4 

8.-00 
6.5 

8:08 
4.4 

13:50      HO'JbA 
8.4      -0.3 

W 

5 

2Ky7 
7.6 

8:12 
2.1 

14K)0      20:88 
8.8         0.8 

S 

5 

8H)7 
6.2 

8:19 
3.9 

UHB 
8.3 

21:13 
0.3 

Ml    5 

1 

836 
6.4 

8:39 
4.6 

14:20      21:31 
8.2      -0.1 

A 

Th 

6 

2:40 
7.0 

8:84 
2.7 

14:23      21K)8 
8.2         0.8 

'!» 

6 

3:46 
6.0 

8:40 
4.2 

14:38 
8.1 

21:48 
0.4 

Tu    6 

4:11 
6.6 

9:20 
4.4 

15K»      22H» 
7.9         0.2 

F 

7 

8:14 
6.6 

8:50 
3.1 

14:50      21:40 
8.1         0.9 

i" 

7 

4:26 
6.0 

9:12 
4.5 

16:18 

7.8 

22:80 
0.6 

W     7 

4:64 
6.6 

10:14 
4.8 

15:49      22:50 
7.5         0.6 

S 

8 

8:53 
6.0 

9K)7 
3.6 

16:15      22:17 
7.9         LI 

ITu    8 

1      1 

6:18 
6.9 

10:00 
4.7 

16:00 
7.4 

23:20 
0.9 

Th!   8 

1 

6:40 
6.9 

11:20 
4.0 

16:49      2339 
6.9         1.0 

s 

9 

4:40 
5.6 

9:80 
4.0 

16:47      23:00 
7.7         L2 

})iW     9 

6:20 
6.1 

11:29 
4.8 

17.00 
6.9 

})|  F     9 

6:80 
7.1 

12:38 
8.6 

18:08    .    .    . 
6.4    ..    . 

S 

M 

10 

5:40 
5.4 

10:08 
4.5 

16:29      28:59 
7.4  ■       L8 

iTh  10 

0:18 
LI 

7:22 
6.4 

13:10 
4.8 

18:27 
G.6 

1  S    10 

1      I 

031 
L5 

7:21 
7.6 

13:46       19:29 
2.9         6.2 

D 

Tu 

11 

6:69 
5.4 

11:15 
4.7 

17:32    .    .    . 
7.0    ..    . 

F   11 

1:24 
L4 

8:17 
6.9 

14:35 
8.6 

19:55 
6.5 

E 

s;n 

1:32 
2.0 

8:11 
7.8 

15K)0      20:53 
2.1         6.3 

W 

12 

1:06 
1.4 

8:26 
6.7 

13:84      19:00 
4.9         6.8 

S 

1 

12 

2:28 
L6 

9:05 
7.6 

15:30 
2.6 

21:14 
6.7 

Ml  12 

1 

2:40 
2.4 

9:04 
8.4 

16:02      22H>5 
LI         6.4 

Th 

13 

2:23 
1.3 

9:25 
6.4 

15K»      20:27 
4.2         6.9 

E 

§ 

13 

3:26 
L7 

9:50 
8.1 

16:25 
L6 

22:20 
7.2 

Tu'l3 
1      1 

3:40 
2.7 

9:55 
8.9 

16:59      23:10 
0.1         6.5 

F 

14 

8:24 
1.2 

10K)6 
7.0 

16:09      21:38 
8.3         7.3 

M 

14 

4:20 
L8 

10:36 

8.7 

17:13 
0.6 

23:18 
7.5 

W,14 

4:35 
8.1 

10:41 
9.4 

17:51    .    .    . 
-0.8    ...  1 

S 

15 

4:17 
1.0 

10:43 
7.7 

16:57      22:38 
2.3         7.7 

Tu 

15 

6:12 
2.0 

11:15 
9.3 

18:02 
—0.3 

P 

Th'  15 

0:09 
6.8 

6:29 
8.2 

11:29       18:40 
9.8      -L4' 

8 

16 

5KB 
1.0 

11:19 

8.4 

17:35      23:32 
L3         8.1 

9 

\v 

16 

0:11 
7.6 

6:56 
2.2 

11:66 
9.7 

18:48 
—LI 

O 

F    16 

1:01 
7.0 

6:21 
3.4 

12:14       19:28 
10.0      — L8 

;E 

M 

17 

5:46 
1.0 

11:65 
8.9 

18:18    .    .    . 
0.4    ..    . 

Th 

17 

1KB 
7.6 

638 
2.5 

12:86 
10.0 

19:36 
—1.5 

N 

S    17 

1:52 
7.1 

7:11 
3.5 

13K)1      20:15 
10.0      -1.8 

'O 

! 

Tu 

18 

0:22 
8.4 

6:27 
1.2 

12:30      19:02 
9.8     —0.3 

F 

18 

1:55 
7.5 

7:25 

2.8 

13:20 
10.0 

20:24 
— L6 

8    18 

1 

2:41 
7.2 

8:(M 
3.6 

13:49.      21:01 
9.7      -L6| 

> 

W 

19 

1:10 
8.3 

7:10 
1.5 

13K)8      19:47 
9.6      —0.8 

N 

S 

19 

2:47 
7.3 

8:12 
3.2 

14:06 
9.8 

21:15 
—1.5 

Ml  19 

1 

3:81 
7.2 

8:58 
8.5 

14:39      21:49 
9.2      -1.2, 

1 

Th 

20 

2:00 
8.0 

7:50 
2.0 

13:47      2035 
9.7      — LO 

8 

20 

8:43 
7.0 

9:05 
8.6 

14:52 
9.3 

22K)7 
—1.1 

Tu;20 

4:21 
7.3 

9:56 
8.5 

16:30      2239 
8.6      —0.5 

F 

21 

2:61 
7.6 

8:30 
2.5 

14:28      21:27 
9.6      —1.0 

M 

21 

4:43 
7.0 

10H)7 
3.9 

15:45 
8.6 

23K)6 
—0.6 

W,21 

1 

5:12 
7.4 

11:01 
8.4 

16:29      23:29 
7.7         0.3 

S 

22 

8:48 
7.0 

9:18 
8.1 

15:13      22:25 
9.2      -0.7 

Tu 

22 

6:62 
6.8 

11:23 
4.0 

16:50 

7.8 

Th22 

6:01 
7.6 

12:14 
3.1 

17:36    ...  1 
6.9    ...  ' 

N 

s 

23 

4:56 
6.6 

10:16 
8.7 

16:05      23:28 
8.7      —0.8 

c 

W 

23 

0:05 
0.0 

6:58 
7.0 

12:48 
3.7 

18:08 
7.1 

i 

F   23 

019 
LI 

6:54 
7.7 

13.-26       18:61  ' 
2.7         6.3 

c 

M 

24 

6:13 
6.8 

11:81 
4.2 

17:10    .    .    . 
8.0    ..    . 

Th  24 

1:09 
0.6 

7:69 
7.4 

14:10 
3.2 

19:35 
6.8 

8^24 

1:18 
L8 

7:46 
7.8 

14:34      20:14 
2.3         6.0  1 

Tu 

25 

0:88 
0.0 

7:40 
6.6 

13K)3      18:30 
4.1         7.5 

F   25 

2:13 
L2 

8:48 
7.7 

15:20 
2.4 

20:65 
6.7 

8  j25 

2:11 
2.3 

8:37 
7.9 

16:39      21:34  , 
1.8         6.0 

w;26 

1-.52 
0.3 

8:68 
6.9 

14:35      20:00 
8.7         7.2 

E 

S    26 

1 

8:12 
L5 

9:84 
8.1 

16:14 
L7 

22:03 

6.8 

M  26 

1 

3:15 
2.8 

9:22 
8.0 

16:84      22:40  ' 
1.2         6.11 

Thi27 

3:00 
0.5 

9:47 
7.5 

15:47      21:18 
2.9         7.3 

8   27 

1 

4:05 
1.9 

10:14 
8.3 

17:02 
LI 

22:59 
6.9 

A  Tu27 

4:12 
3.2 

10K)6 

8.2 

17:20      23:37  ■ 
0.6         6.2 

F|28 

4:00 
0.7 

10:29 
7.9 

16:43      22:23 
2.1         7.5 

I  M  ;  28 

1           1 

4:55 
2.2 

10:52 
8.5 

17:45 
0.6 

23:50 
6.9 

W  28 

5:03 
3.4 

10:45 
8.3 

18KX)    .     .    .  ' 
0. 1    .     . 

8 

29 

4:48 
1.0 

11:(M 
8.2 

17:27      23:15 
1.4         7.6 

'tu'29 

5:37 
2.6 

11:'25 
8.6 

18:22 
0.1 

.    .    . 

Th  29 

0-.25 
6.4 

5:49 
3.8. 

11:20      imi 
8.4      —0.3 

E 

S 

30 

5:30 
1.3 

11:35 
8.4 

18:07    .     .     . 
0.9    ..    . 

a|w  30 

0:.^2 
6.8 

6:15 
3.0 

11:56 
8.7 

18:58 
—0.2 

;  F  30 

1:06 
6.5 

6:28 
4.1 

11:55      19:10 
8.5      -O.ti, 

M 

31 

0:03 

7.7 

6:10 
L5 

12:a5      18:43 
8.6         0.5 

1 

1 

s    S    31 

1:41 
6.5 

7:00 
4.1 

12:27       19:41 
8.6      —0.7 

The  tid 
a  comparift 
from  Meat 
which  is  4. 
unlesH  a  m 

68  are  placed  in  the  order  oi  rK-cniiciu-c,  wi 
an  of  couHccutive  heights  will  iiidieutc  whet 
I  Lower  Low  Water,  which  i.s  the  datum  of 
fi  feet  below  mean  sea  level.    To  find  the  «U 
inua  (— )  sign  is  before  the  liei.uhl,  in  whicl 

th  lln'ir  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
her  it  is  hij,'h  or  If  »w  water.    The  heights,  in  feet  ami  tenths,  are  reckom*»d 

-^oundink'H  on  the  Coast  Hn<i  (reodetic  Survey  rharts  for  this  regicm.  and 
jpt>)  of  water,  add  the  [fibular  heiKhi  to  the  fundings  given  on  the  chart, 

ni^i'  suhtrael  it. 

The  tin 

(a.m.), all 

ae  U8wl  is  Pacific  Standard,  I'iOth  meridian 
grciiter  are  in  the  afternoon  ( p.  m.)  and  whe 

VV.;  ()h  is  midnight.  V2^'  is  no<in:  all  hours  less  than  12  are  in  the  forenoon 
1  diminished  by  12 give  the  times  after  lUKm;  for  instance.  15:47  i»  :i:-17  p.  m. 

9,  new 

r  moon:  J).  Istquar.:  O.  full  nuK)n:  .C,  3d  c 

uar,;  K.  moon  on  ihee< 

[ualor:  X.  S.  moon 

farthest  north  or 

south  of  the 

eaualor;  A 

,  P,  m<x)n 

in  aiHjgeo  or  perigee . 





- 

Digitized  by 


Google 


PORT  T0WN8END  (Paget  Sound),  WASHINGTON,  1910. 


161 


JANUARY. 

FEBRUARY. 

MARCH. 

' 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
I^owWater. 

a 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Mo. 

1 

W. 

Mo. 

s 

1 

1:04 
2.8 

9:03 

16:34 
7.3 

19:43 
7.6 

Tu 

1:60 
6.2 

8:46 
10.2 

16:00 
6.0 

22:46 

7.8 

Tu 

1 

0:42 
6.2 

7:12 
9.8 

13:49 
4.5 

20:48 
8.5 

s 

2 

1:50 
4.1 

9:35 

n.i 

17:19 
6.4 

21:16 
7.2 

CC 

W     2 

2:26 
7.2 

9:10 
10.0 

16:45 
4.2 

W 

2 

1:16 
7.2 

7:37 
9.6 

14:37 
4.2 

22:19 
8.5 

E 

M 

3 

2:S« 
6.4 

10:04 
10.6 

17:47 
5.6 

28:18 
7.4 

Th 

3 

0:56 
8.1 

8:16 
8.0 

9:38 
9.8 

17:31 
8.6 

C 

Th 

3 

1:55 
7.9 

7:68 
9.6 

15:28 
8.7 

1 

4 

8:21 
6.2 

10:29 
10.4 

18:15 

4.8 

.    .    . 

F 

4 

2:21 
8.9 

4:12 
8.6 

9:50 
9.7 

18:11 
2.8 

F 

4 

0:18 
8.9 

2:38 
8.6 

8:19 
9.6 

16:21 
8.8 

W 

6 

1:13 
8.0 

4:12 
7.0 

10:60 
10.2 

18:86 
8.7 

8 

5 

3:12 
9.7 

6:33 
9.2 

10:10 
9.7 

18:63 
2.1 

8 

6 

1:42 
9.6 

3:84 
9.1 

8:48 
9.4 

17:15 
2.8 

Th 

6 

2:32 
8.6 

6:13 
7.9 

11:16 
10.0 

19:05 
2.8 

8 

S 

6 

8:47 
10.6 

6:46 
9.6 

10:40 
9.7 

19:36 
L5 

s 

S 

6 

2:28- 
10.2 

6:19 
9.8 

9:10 
9.6 

18K)8 
2.4 

1  F 

7 

3:27 
9.4 

6:57 
8.6 

11:35 
10.1 

19:85 
2.1 

M 

7 

4:21 
10.9 

7:52 
9.6 

11:20 
9.8 

20:16 
1.0 

M 

7 

8:01 
10.6 

6:50 
9.2 

10:12 
9.6 

19:00 
2.2 

Is 

1 

8 

4:12 
10.2 

6:47 
9.3 

11:56 
10.1 

20:18 
1.3 

Tu 

8 

4:48 
11.8 

8:46 
9.4 

12:48 
9.9 

20:66 
0.7 

Tu 

8 

3:28 
10.9 

7:65 
8.8 

12:16 
9.6 

19:46 
2.0 

> 

9 

4:60 
10.7 

7:40 
9.7 

12:16 
10.2 

20:42 
0.7 

• 

W 

9 

6:12 
U.4 

9:26 
8.9 

14:11 
10.0 

21:88 
0.8 

W 

9 

8:48 
ILO 

8:35 
8.1 

13:43 
9.6 

20:84 
2.0 

s'm 

10 

5:28 
11.2 

8:31 
9.9 

12:50 
10.3 

21:18 
0.2 

Th 

10 

6:86 
U.5 

10:14 
8.2 

16:20 
9.9 

22:22 
1.2 

Th 

10 

4:12 
ILO 

9:13 
7.5 

9.7 

21:21 
2.4 

•  Tu 

11 

5:66 
11.6 

9:28 
9.8 

18:30 
10.2 

21:68 
0.0 

F 

11 

6KK) 
11.4 

11:06 
7.4 

16:28 
9.8 

23:06 
L9 

• 

F 

11 

4:87 
11.0 

9:59 
6.4 

16:64 
9.9 

'22H» 
2.9 

1 

12 

6:22 
11.9 

10:29 
9.6 

14:14 
10.0 

22:88 
0.2 

P 

8 

12 

6:26 
11.8 

11:68 
6.7 

17:88 
9.6 

23:61 
8.0 

E 
P 

8 

12 

6:01 
10.9 

10:41 
5.8 

16:60 
10.0 

22:51 
3.9 

Th 

! 

13 

6:47 
11.9 

11:25 
9.2 

15:26 
9.9 

28:20 
0.6 

£ 

Si  13 

6:64 
11.1 

12:60 
6.8 

18:44 
9.1 

.    .    . 

S 

13 

6:27 
10.7 

11:27 
4.3 

17:50 
10.1 

23:83 
4.8 

F 

14 

7:18 
11.8 

12:27 
8.4 

16:48 
9.6 

.    .    . 

Ml  14 

0:86 
4.4 

7:22 
10.9 

13:40 
4.6 

19:68 
8.9 

M 

14 

5:56 
10.6 

12:12 
3.4 

18:57 
10.0 

.    .    . 

\' 

15 

0:06 
1.5 

7:60 
11.7 

13:30 
7.6 

18:12 
8.8 

Tu  15 

1.-20 
6.6 

7:66 
10.7 

14:36 
8.8 

21:28 
8.8 

Tu 

15 

0:17 
6.0 

6:82 
10.6 

13:00 
2.8 

20:12 
9.7 

K|   S 

16 

0:64 
2.7 

8:20 
11.5 

14:38 
6.6 

19:38 
8.1 

3) 

W'l6 

1 

2:08 
6.8 

8:84 
10.6 

16:40 
8.1 

28:25 
8.9 

W 

16 

1:02 
7.1 

7:03 
10.4 

13:68 
2.6 

21:40 
9.6 

P   M 

17 

1:40 
4.2 

8:52 
11.1 

15:28 
6.6 

21:14 
7.9 

Th  17 

8:00 
7.9 

9:10 
10.3 

16:48 
2.6 

}) 

Th 

17 

1:53 
8.0 

7:38 
10.2 

15K)1 
2.3 

23:26 
9.8 

3)  T« 

18 

2:81 
6.7 

9:22 
10.9 

16:24 
4.2 

28:13 
8.0 

F   18 

1 

1:66 
9.2 

4:10 

a9 

9:48 
10.3 

17:51 
1.9 

N 

F 
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16:10 
10.8 

19:26 
9.3 

•  Th 

4 

1:19 
10.5 

9:01 
0.4 

17:20 
11.8 

21:28 
9.3 

s 

4 

8:59 
9.6 

10O7 
3.0 

17:23 
10.6 

22:55 
6.6 

|Tu     5 

0:87 
11.0 

8:80 
0.1 

16:59 
10.8 

20:10 
9.6 

F 

5 

2:25 
10.2 

9:46 
0.7 

17:51 
11. 8 

22:26 
8.7 

E  M'   5 

1      , 

4:51 
9.5 

10:45 
8.8 

17:45 
10.4 

28:38 
5.9 

N   W     6 

1:19 
U.0 

9:15 
-0.3 

17:41 
11.2 

21:24 
9.7 

s 

6 

8:80 
9.8 

10:25 
1.3 

18:19 
11.3 

28:18 
8.1 

Tu    6 

5:42 
9.3 

11:21 
4.8 

18:05 
10.1 

.    .    . 

!*'Th'    7 
1       1 

2:09 
10.7 

9:59 
-0.3 

1821 
11.4 

2222 
9.6 

s 

7 

4:80 
9.5 

1105 
2.0 

18:42 

n.i 

1^^ 

7 

0:10 
5.1 

6:35 
9.1 

11:54 
5.6 

18:25 
9.9 

F 

8 

10.4 

10:41 
0.1 

19.00 
11.4 

28:29 
9.8 

M 

8 

0:11 
7.4 

5:29 
9.2 

11:48 
2.9 

19:08 
10.9 

Th 

8 

0:43 
4.6 

7:32 
9.0 

12:29 
6.4 

18:46  1 
9.7  1 

S 

9 

4:05 
9.8 

11:28 
0.7 

19:38 
11.4 

.    .    . 

E 

Tu 

9 

1:05 
6.8 

6.-29 
8.8 

12:23 
4.1 

19-.34 
10.7 

A 

F 

9 

1:28 
4.2 

8:40 
8.8 

18:06 
7.2 

19:12  ' 
9.5  1 

slio 

1 

0:46 
8.7 

5:10 
9.2 

12:05 
1.6 

20.-01 
11.5 

W 

10 

1:50 
6.2 

7:34 
8.2 

13:00 
5.2 

19:59 
10.4 

S 

10 

2:11 
4.0 

10:01 
8.8 

13:40 
8.0 

19:81  1 
9.8  ; 

1      Mill 

2:11 
7.9 

6:19 
8.6 

12:47 
2.7 

20'.35 

n.8 

Th  11 

2:87 
5.6 

8:49 
8.1 

13:88 
6.8 

20:20 
10.2 

3) 

s 

11 

8:02 
8.7 

11:50 
9.2 

14:86 
8.7 

19:57  1 
9.2 

'      Tu   12 

8:29 
7.2 

7:30 
7.9 

18:34 
4.0 

21:06 
U.l 

A 

F 

12 

8:30 
4.8 

10:26 
8.0 

14:20 
.    7.2 

20:50 
9.9 

M 

12 

3:56 
8.4 

13:16 
9.7 

16:00 
9.1 

20:20 
9.3 

E   W 

13 

4:80 
6.4 

9K)1 
7.6 

14:19 
5.8 

21:83 
10.6 

S 

13 

4:21 
4.2 

12:29 

8.2 

14:55 
7.9 

21:17 

9.8 

8 

Tu 

13 

4:60 
3.2 

14:04 
10.2 

17:30 
9.8 

21:00 
9.4 

l^iTh'u 

6:09 

,    5.5 

10:49 
7.7 

15:04 
6.5 

2201 
10.4 

s 

14 

5:10 
3.6 

14:01 
9.0 

16:84 
8.6 

21:35 
9.6 

W 

14 

5:45 
3.0 

14:39 
10.6 

19:06 
9.2 

22:80 
9.3 

l^i  Fil6 

1 

5:51 
4.7 

12:50 
7.9 

15:54 
7.4 

22:26 
10.2 

M 

15 

5:56 
3.1 

14:56 
9.8 

.18:16 
9.0 

22:00 
9.5 

Th 

15 

6:86 
2,8 

15:02 
10.8 

20:01 
8.6 

.    .    . 

,     s'le 

1     1 

6:21 
3.7 

14:20 
8;5 

16:50 
8.2 

22:56 
9.9 

S 

Tu'ie 

6:38 
2.6 

15:84 
10.2 

19:20 
9.2 

22:40 
9.5 

F 

16 

0:10 
9.0 

7:24 
2.7 

1621 
10.8 

20:29 

7.8 

'  ■'" 

6:58 
2.9 

15:19 
9.3 

17:46 
8.8 

23:15 
9.8 

Wil7 

j 

7:19 
2.1 

16:04 
10.7 

20:00 
9.2 

28:35 
9.5 

S 

17 

1:36 
8.8 

8:15 
2.7 

15:46 
10.8 

2101 
7.0 

|M|18 

7A5 
2.2 

16K)6 
10.0 

18:60 
9.8 

23:80 
9.8 

jTh'  18 

7:59 
1.7 

16:80 
11.0 

20:46 
9.2 

o 

8    18 

2:44 
9.4 

9:01 
3.0 

16:09 
10.8 

21:39  i 
6.0  ' 

,Tujl9 

7:66 
1.7 

16:40 
10.6 

19:56 
9.7 

23:50 

9.8 

f'i9 

1 

0:44 
9.5 

8:41 
1.5 

16:49 
11.2 

21:16 
8.7 

E 

m!i9 

3:41 
9.8 

9:46 
8.5 

16:81 
10.7 

22:19  1 
4.9 

s,W|20 

8:80 
LO 

17:12 
10.9 

20:40 
9.8 

O 

S    20 

2:09 
9.6 

9:20 
L4 

17:18 
11.2 

22:00 
7.9 

Tul20 

1 

4:86 
10.0 

10:29 
4.8 

16:56 
10.6 

23:00  1 
4.0 

Th'21 

0:18 
9.9 

9:04 
0.5 

17:40 
11.2 

21:25 
9.7 

S  !21 

8:15 
9.7 

10:06 
1.7 

17:33 
11.1 

22:46 
7.2 

P 

W!21 

5:82 
10.2 

11:10 
6.2 

17:26 
10.4 

28:45 
8.0 

0    Fi22 

1     1      1 

IHW 
10.0 

9:41 
0.5 

18:05 
11.5 

22:13 
9.4 

M   22 

1 

4:16 
9.7 

10:46 
2.8 

17:59 
11.0 

28:30 
6.4 

Th|22 

1 

6:36 
10.1 

11:58 
6.2 

17:57 
10.3 

:  :  : 

1     .  S  !  23 

2:00 
10.0 

10:20 
0.6 

18:26 
11.6 

2306 
8.9 

E 

Tu  23 

5:20 
0.6 

11:30 
8.8 

18:24 
11.0 

.    .    . 

Fi23 

t 

0:29 
2.4 

7:42 
10.0 

12:39 
7.2 

18:25 
10.3 

1  8'24 

1           1 

8:19 
9.5 

11  KM 
1.0 

18:53 
11.7 

23:59 

8.2 

^ 

AV  1  24 

0:18 
5.4 

6:22 
9.8 

12:11 
4.6 

18:50 
10.7 

S  |24 

1:21 
2.0 

9:00 
9.9 

18:29 
8.1 

19:00 
10.2 

1      ^^25 

4:86 
9.2 

11:44 
L7 

19:20 
11.5 

.    .    . 

jTh 

26 
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4.4 

7:32 
9.2 

12:58 
6.7 

19:20 
10.5 

5 

§  l25 

1 

2:20 
2.0 

10:39 
9.8 

14:88 
8.8 

19:84 
9.9 

,Tu,28 

0:58 
7.4 

5:55 
8.8 

12:80 
2.8 

19:48 
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1  ^ 

26 

1:59 
3.6 

8:56 
9.0 

13:41 
6.8 

19:57 
10.4 

m]26 

i 
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2.1 

12:16 
10.2 

17:00 
9.0 

20:21 
9.4 

E  W  27 

1:54 
6.6 

7:13 
8.3 

13:14 
4.8 

20:16 
11.0 

C    S 

27 

3:00 
3.0 

10:38 
9.2 

14:38 
7.7 

20:30 
1U.4 

Tu  27 

4:34 
2.3 

18:24 
10.6 

19:20 
8.8 

21:52 
9.0 

'      Th|28 

2:45 
5.8 

8:48 
8.0 

14:00 
5.7 

20:46 
10.8 

S 

28 

4:04 
2.5 

12:38 
9.4 

15:46 

8.7 

2109 
10.8 

|W 

28 

5:40 
2.6 

14:11 
10.8 

20:10 
8.2 

28:40 
8.8 

I    F    29 

8:41 
4.2 

10:26 
8.0 

14:54 
6.9 

21:23 
10.7 

N 

M 

29 

5:10 
2.1 

14:08 
9.8 

16:56 
9.5 

21:58 
10.0 

Th 

29 

6:41 
2.9 

14:46 
10.9 

20:40 
7.8 

:  :  : 

PS    30 

4:41 
8.2 

12:86 
8.6 

15:50 
7.8 

21:58 
10.6 

Tu 

30 

6:10 
1.8 

14:56 
10.6 

18:85 
9.6 

28:11 
9.9 

F 

30 

1:06 
8.8 

7:36 
3.8 

15:12 
10.8 

21:05 
7.0 

»   31 

j        Thetid 
1  a  oomparis 
1  from  2.0  iei 
1  Charts  for 
1  soundings 

The  tin 
all  greater  ( 

#  neiA 
equator;  A 

5:40 
2.2 

14:16 
9.8 

17:00 
8.7 

22:35 
10.0 

W  l31 

7:09 
L6 

15:86 
10.9 

20O9 
9.2 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Bt  below  Mean  Lower  Low  Water  which  is  i 
this  region,  and  which  is  7.4  feel  below  m< 
given  on  the  chart,  unless  a  minus  (— )  sign 
le  used  is  Pacific  Standard.  120th  meridian  W 
Eire  in  the  afternoon  (p.m.)  and  when  dlmli 
r  moon;  ^,  1st  qnar.;  O.  '«11  moon;  C.  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ipproximately  the  datum  of  soundings  on  1 
$an  sea  level.    To  find  the  depth  of  water, 
is  before  the  height,  in  which  case  subtract 
;  Q^  Ismidnight,  12i>  is  noon:  all  hours  less  tha 
lished  by  12  give  the  times  after  noon;  for  i 
uar.;  E,  moon  on  the  equator;  N,  S,  moon  f 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
he  Coast  and  Geodetic  Survey 
add  the  tabular  height  to  the 
tit. 

n  12 are  in  the  forenoon  (a.  m.), 
nstance,  15:47  is  3:47  p.  m.           | 
arthest  north  or  south  of  the  i 

i 
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PORT  TOWNSEND  (Puget  Sound),  WASHINGTON,  1910. 


OCTOBER. 


Day  of— I 


W.  Mo. 


Time  and  Height  of  High  and 
Low  water. 


NOVEMBER. 


s 
s 

M 
Tu 
W 

Th 
F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

Th 
F 

S 
8 
M 


2:25 
9.2 

3:21 
9.4 

4:14 
9.6 

6K)5 
9.7 

5:52 
9.7 

6:41 
9.7 

7:34 
9.6 

0:31 
2.8 

1:12 
2.7 

1:59 
2.8 

2:50 
3.0 

3:60 
3.2 

4:30 
3.4 

6K» 
3.6 

0:42 
8.6 

2K)0 

8.8 

2:56 
9.4 

3:54 
10.1 

4:50 
10.6 

5:49 
10.8 

6:52 
10.9 

OKM) 
0.7 

0:51 
0.8 

1:47 
1.3 

2:48 
2.0 

8:55 
2.7 

5K)1 
3.5 

0:18 
8.0 

1:44 
8.5 

2:50 
9.0 

3:44 
9.4 


8:25 
3.8 

9:10 
4.4 

9:46 
5.1 

10:19 
5.8 

10:51 
6.5 

11:22 
7.1 

11:58 
7.6 

8:31 
9.7 

9:35 
9.8 

10:60 
10.0 

11:57 
10.8 

12:46 
10.4 

13:15 
10.6 

13:45 
10.7 

6:55 
4.0 

7:45 
4.5 

8:38 
5.1 

9:19 
6.6 

10:03 
6.6 

10:46 
7.1 

11:90 
7.9 

7:54 
11.0 

9:01 
11.1 

10:21 
11.1 

11:81 
11.0 

12:25 
10.9 

13:04 
10.8 

6:10 
4.3 

7:10 
5.1 

7:58 
5.8 

8:37 
6.4 


16:.S8 
10.5 

16K»2 
10.4 

16:21 
10.3 

16:37 
10.0 

\7rO0 
9.9 

17:16 
9.7 

17:26 
9.6 

12:36 
8.2 

13:54 
8.8 

15KI0 
9.2 

16:10 
9.2 

17:35 
8.8 

18:42 
8.4 

19:88 
7.4 

14:11 
10.7 

14:35 
10.6 

14:59 
10.5 

15:26 
10.4 

16:00 
10.4 

16:26 
10.3 

16:55 
10.2 

12:20 
8.6 

13:30 
9.2 

15:28 
9.2 

18:15 
8.6 

19:19 
7.8 

19:60 
7.0 

13:40 
10.6 

14:11 
10.4 

14:36 
10.1 

14:51 
9.7 


21:30 
6.3 

21:56 
6.5 

22:24 
4.8 

22:51 
4.0 

23:24 
3.5 

23:65 
3.1 


17:51 
9.4 

18:12 
9.4 

18:45 
9.4 

19:25 
9.4 

20:40 
9.2 

22:45 
8.7 


20.*04 
6.3 

20:36 
5.0 

21:13 
3.6 

21:50 
2.5 

22:80 
1.6 

28:13 
0.9 


17:26 
10.0 

18:00 
9.7 

18:35 
9.1 

20:14 
8.4 

22:19 
8.0 


20:18 
6.3 

20:44 
5.3 

21:04 
4.7 

21:24 
3.8 


Day  of —1 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 
W 

Th 
F 

S 

s 

M 
Tu 


W]  9 
Th  10 
11 
12 
13 
14 
15 


F 

S 

s 

M 
Tu 

9  w 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

.s» 

M 
Tu 
W 


4:31 
9.8 

5:20 
10.1 

6:05 
10.3 

6:50 
10.5 

7:36 
10.6 

8:20 
10.7 

0:31 
1.7 

1:16 
2.1 

2:06 
2.5 

3KH 
3.2 

4:10 
3.9 

5:12 
4.8 

0:59 
8.0 

2:15 
8.9 

3:15 
9.7 

4:13 
10.4 

5:10 
10.7 

6:06 
11.0 

7H)1 
11.3 

7:59 
11.3 

0:28 
0.2 

1:20 
1.0 

2:16 
2.1 

3:13 
3.2 

4:23 
4.4 

0:35 

7.8 

1:56 

8.4 

3:01 
9.0 

3:55 
9.6 

4:44 
10.0 


9:13 
7.0 

9:45 
7.4 

10:16 

7.8 

10:52 

8.4 

11:20 
8.9 

12:40 
9.3 

9:10 
10.8 

9:64 
10.9 

10:42 

n.o 

11:23 
11.0 

11:59 
10.9 

12:28 
10.7 

6:11 
5.6 

7:07 
6.2 

8K» 
6.9 

8:45 
7.4 

9:33 
7.8 

10:21 
8.6 

11:10 
9.2 

12:17 
9.6 

8:53 
11.3 

9:46 

n.4 

10:34 
11.4 

11:19 
11.2 

11:58 
11.0 

5:28 
5.6 

6:24 
6.6 

7:11 
7.3 

7:67 
7.8 

8:31 
8.2 


16:11 
9.4 

15:33 
9.3 

16:50 
9.4 

16:10 
9.5 

16:30 
9.7 

16:55 
9.8 

14:00 
9.6 

15:30 
9.4 

16:65 
9.0 

18:00 
8.1 

18:44 
7.1 

19:08 

6.8 

12:65 
10  5 

13:21 
10.6 

14:00 
10.6 

14:26 
10.7 

14:56 
10.8 

16:27 
10.6 

16.-00 
10.4 

16:33 
9.8 

13:46 
9.4 

15:58 
8.6 

17:40 
7.7 

18:41 
6.9 

19:16 
6.0 

12:34 
10.6 

13:00 
10.3 

13:21 
10.1 

13:44 
9.9 

14:02 
9.8 


21:46 
3.0 

22:15 
2.6 

22:45 
2.1 

28:17 
1.8 

23:51 

1.7 


17:35 
9.8 

18:40 
9.6 

19:55 
9.2 

21:30 
8.6 

28:10 
8.0 


19:31 
4.5 

20K)4 
2.9 

20:48 
1.7 

21:24 
0.7 

22:09 
-0.1 

22:61 
-0.4 

•23:39 
—0.3 


17:13 
9.3 

18:40 

8.7 

20:34 
8.1 

22:33 
7.9 


19:44 
5.0 

20:10 
4.1 

20:83 
3.2 

TOM 
2.4 

21:20 
1.9 


DECEMBER. 


Day  of— 


W.  Mo. 


M 
Tu 
W 
jTh 

S 
£|  S 

|m 

Itu  13 

!w;i4 

P,Th  15 


Time  and  Height  of  High  and  { 
Low  water.  . 


OJF 

n;  s 


16 
17 
18 
M   19 


Tu 
W 

Th 

i 

f:23 

S  ;24 
S  ;25 
M'26 
A  Tu27 

'W[28 
iTh'29 


as 


5:30 
10.3 

6:10 
10.5 


2:38 
4.0 

3:34 
5.4 

0:31 
7.9 

2.-00 
8.3 

3KW 
9.0 

4.-02 
9.6 

4:47 
10.2 

5:27 
10.6 

6:00 

n.o 


9H)1 

8.8 

9:48 
9.2 


14.'25 
9.8 

14:46 
9.9 


6:50 
10.9 

10:36 
9.6 

16:09 
10.0 

7:26 
11.1 

11:30 
9.7 

15:80 
10.0 

8:00 
U.4 

12:40 
9.7 

16KI0 
9.9 

o.-oi 

1.2 

8:82 

n.6 

UiJO 
9.4 

0:48 
1.7 

9:10 
U.5 

16:15 
8.6 

1:35 
2.5 

9:41 
11.4 

16:25 
7.9 

2:29 
8.6 

10:16 
11.2 

17:16 
7.0 

3.-25 
4.8 

10:45 
10.8 

17:60 
6.8 

436 

5.8 

11:12 
10.7 

18:16 
4,4 

1:15 
8.0 

5:28 
6.8 

11:42 
10.6 

2:36 
8.9 

6:29 
7.4 

12:20 
10.7 

3:40 
9.8 

7:22 
8.0- 

12:52 
10.9 

4-.S3 
10.8 

8:14 
8.8 

13:26 
11.0 

5:24 
10.8 

9:02 
9.4 

14:02 

n.o 

6:12 
11.3 

9:52 
9.7 

14:42 
10.7 

6:58 
11.5 

11:08 
9.7 

16:38 
10.2 

7:42 
11.6 
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-0.7 

22:35 
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0.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day:  , 
a  compari.Hon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  2.0  feet  below  Mean  Lower  Low  Water,  which  is  appro.ximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey 
Charts  for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  ' 
soundings  given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0^  is  midnight,  12«»  Is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m. ),  all  greater  are  In  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m.  j 

#,  new  moon:  }),  1st  quar.;  O.  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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9.0          3.5  . 

s 

F   29 

2:32 
9.7 

9:32 
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1 
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Ih  their  times  on 
theritishighor 
K< bindings  on  th 
pth  of  water.  ad( 
I  ca.'je  subtract  it. 

18:42 
8.5 

the  firs 
ow  wnt 
e  Coast 
I  the  ta 

.    .    . 

' 

The  tides  are  placed  in  the  order  of  ocrurrenee,  wi 

acomjMirison  of  eonnecutive  heights  will  indicate  whe 

from  Mean  Lower  IjOW  Water,  which  is  the  datum  of 

1  which  is  5.4  feet  below  mean  sea  level.    To  find  the  de 

unles.s  a  minus  (  -)  sign  is  before  the  height,  in  whicl 

t  line  and 
er.    The  h 
and  (Jeo(! 
bular  heig 

1  eights  0 
L'ights.  in 
etic  Sur 
It  to  the 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned  , 
vey  Charts  for  thU*  region,  and  i 
soundings  given  on  the  chart. 

The  time  used  is  Sitka  Standard.  135th  meridian  y 
(a.  m.) .  all  greater  are  in  the  afternoon  (p.  m. )  and  whe 

i(V.;  0»>  is  midnight,  12">  is  noon;  all  houra  le 
n  diminished  by  12  give  tke times  after  noon 

ss  than  12  are  In  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m.  , 

9,  new  moon ;  3),  1st  quar. ;  O.  full  moon  ;  (^,  3d 
equator;  A,  P,  mo<m  in  apogee  or  perigee. 

qu»r. ;  E, 

moon  on  the  equat<)r;  N,  S,  moon 

farthest  north  or  south  of  the 
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Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 
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Day  of— 
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a  comparis 
from  Meaii 
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unless  a  m 

ea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  the  datum  of 
4  feet  below  mean  sea  level.    To  find  the  d 
nu8  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 

.soundings  on  the  Coast  and  G 
epth  of  water,  add  the  tabular  h 

case  subtract  it. 

nd  heights  c 
e  heights,  ii 
eodetic  Surv 
eight  to  the 

n  the  second  line  of  ehch  day; 
I  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
.Houndings  given  on  the  chart, 

1        The  tin 
(a.in.).all 

ae  used  is  Sitka  Standard,  135th  meridian  > 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

iV.;  0»  is  midnight,  12i>  is  noon:  all  hours  U 
n  diminished  by  12  give  the  times  afternoon 

MS  than  12  are  in  the  forenoon 
:  for  instance,  15:47  is  3:47  p.  m. 

1        #,  nei« 
1  equator;  A 
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moon;  J 
,  P,  moon 

,  1st  quar.;  Q.  fall  moon;  C.  3rd 
in  apogee  or  perigee. 

luar.:  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the  { 
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SITKA,  ALASKA,  1910. 


■ 

OCTOBER. 

NOVEMBER. 

~~ 

DECEMBER. 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Dayof- 

Time  and  Heigl 
LowW 

It  of  High  and 
ater. 

12:08      18:83 
10.5         0.2 

» 

Day  of— 
W.  JMo. 

Time  and  Helgb 
LowW 

1 

tof  High  and 
ater. 

W. 

Mo. 

W.  Mo. 

s 

1 

5:20 
0.8 

11:44 
9.8 

17:47 
1.9 

23:48 
9.9 

• 

Tu 

1 

0:13 
9.1 

6:68 
2.2 

• 

Th 

1 

0:44 
8.0 

5:67 
8.8 

11:64 
10.4 

18:45 
-0.6 

E     S 

• 

2 

6:67 
0.6 

12:12 
10.2 

18:23 
1.1 

.    .    . 

W 

2 

0:51 
8.8 

6:26 
2.6 

12:29 
10.6 

19:04 
—0.1 

F 

2 

1:21 
7.8 

6:27 
4.1 

12:22 
10.4 

19:18 
-0.8 

|M 

3 

0:29 
9.9 

6:34 
0.8 

12:46 
10.4 

18:58 
0.8 

A 

Th 

3 

1:27 
8.6 

6:64 
8.1 

12:64 
10.4 

19:35 
-0.3 

8 

S 

3 

1:67 
7.8 

6:68 
4.2 

12:62 
10.3 

19:48 
-4).  8 

jTu 

4 

1:04 
9.8 

7K)1 
1.3 

18:11 
10.4 

19:25 
0.6 

F 

4 

2.-01 
8.1 

7:20 
8.5 

13:20 
10.8 

20:06 
—0.2 

s 

4 

2:80 
7.7 

7:80 
4.2 

13:22 
10.1 

20r21 
-0.7 

W 

5 

1-.39 
9.8 

7:30 
1.8 

13:36 
10.3 

19:68 
0.5 

S 

5 

2:86 
7.7 

7:48 
8.8 

18:44 
10.0 

20:40 
0.0 

M 

5 

8:07 
7.7 

8:08 
4.3 

13*7 
9.9 

20:57 
—0.4 

A 

Th 

6 

2:13 
8.7 

7:65 
2.4 

14:00 
10.1 

20:30 
0.6 

S 

s 

6 

3:18 
7.8 

8:19 
4.8 

14:14 
9.7 

21:16 
0.3 

Tu 

6 

8:46 
7.6 

8:52 
4.6 

11:86 
9.4 

21:38 
0.0 

F 

7 

2:46 
8.1 

8:20 
3.0 

14:23 
9.8 

21:06 
0.7 

M 

7 

3:58 
7.0 

8:66 
4.8 

14:48 
9.2 

22:00 
0.7 

W 

7 

4:80 
7.7 

9:46 
4.6 

15:26 
9.0 

22:24 
0.6  1 

S 

8 

8:24 

7.4 

8:47 
8.7 

14:50 
9.4 

21:43 
LI 

Tu 

8 

4:54 
6.9 

9:46 
6.8 

15:84 
8.7 

22:53 
LI 

Th 

8 

6:18 
8.2 

10:60 
4.6 

16:86 
8.8 

23:15 
LI 

s 

9 

4:09 
6.8 

9:16 
4.8 

15:21 
9.0 

22:31 
1.4 

D 

W 

9 

6K)0 
6.9 

11:02 
6.8 

16:40 
8.2 

23:56 
1.5 

1> 

F 

9 

6:08 
8.4 

12:06 
4.8 

17:48 
7.7 

.    .    . 

s   M 

10 

5:11 
6.4 

9:66 
5.8 

16:03 
8.6 

28:30 
1.8 

Th 

10 

7K)7 
7.8 

12:40 
6.1 

18:10 
7.6 

E 

S 

10 

0:14 
L7 

7K» 
8.8 

13:18 
8.6 

19K)8 
7.4 

3)  Tu 

11 

6:40 
6.1 

11:08 
5.4 

17:08 
8.1 

.    .    . 

F 

11 

1:04 
L7 

8.1 

14:02 
4.2 

19:45 
7.7 

s 

11 

1.-20 
L3 

7:58 
9.2 

14:22 
2.4 

20:30 
7.7 

W 

12 

0:45 
1.9 

8:14 
6.7 

13:07 
5.3 

18:44 
7.8 

S 

12 

2iVl 
L8 

8:51 
8.9 

16:06 
3.0 

21:02 

8.1 

M 

12 

2.-21 
2.6 

8:40 
9.9 

15:25 
L2 

21:42  ! 
7.9  ' 

Th 

13 

2:00 
1.7 

9H)9 
6.6 

14:37 
4.9 

20:17 
8.1 

£ 

s 

13 

8:09 
L8 

9:82 
9.6 

15:50 
1.7 

22:02 
8.9 

Tu  13 

8:18 
2,7 

9:30 
10.6 

16:18 
-0.1 

22.45. 
8.?| 

F 

14 

8:01 
1.4 

9:46 
8.2 

15:37 
3.3 

21:27 
8.6 

M 

14 

4:00 
L7 

10:14 
10.4 

16:38 
0.3 

22.57 
9.4 

W 

14 

4:12 
2.9 

10:18 
1L3 

17:10 
— L3 

•23:42  j 
8.6  1 

S 

15 

3-.62 
1.0 

10:22 
9.2 

16:24 
2.5 

22:24 
9.4 

Tu 

15 

4:46 
L7 

10:66 

n.2 

17:24 
—0.9 

23:47 
9.6 

P 

Th 

15 

5:03' 
8.0 

11:05 
1L8 

17:58 
-2,2 

:  ;  : 

S 

16 

4:36 
0.8 

10:67 
10.1 

17Ky7 
L2 

23:15 
10.0 

9 

W 

16 

5:29 
L8 

11:34 

n.8 

18:10 
— L9 

o 

F 

16 

0:82 
8.9 

5:63 
8.1 

11:58 
12.1 

18:45  . 
—2,7  ' 

E  M 

17 

5-S 
0.6 

11:35 
10.7 

17:47 
0.1 

Th 

17 

0:36 
9.7 

6:14 
2.1 

12:16 
12.2 

18:56 
—2.4 

N 

S 

17 

1:22 
9.0 

6:42 
8.2 

12:40 
12.1 

19:34  1 
-2.7 

O  Tu 

18 

0K)1 
10.6 

6:01 
0.5 

12:10 
11.3 

18:27 
—0.9 

F 

18 

1:26 
9.6 

6:67 
2.5 

12:58 
12.1 

19:42 
—2.6 

s 

18 

2:12 
9.0 

7:30 
3.2 

13:28 
1L8 

20:19  , 
—2.6  i 

P  W 

19 

0:44 

10.6 

6:40 
0.9 

12:46 
11.7 

19:10 
-L5 

N 

S 

19 

2:16 
9.2 

7:42 
2.9 

13:41 

n.8 

20:32 
-2.3 

M 

19 

3:02 
9.0 

8:22 
3.4 

14:17 
1L2 

21KJ7 

-L8l 

Th 

20 

151 
10.8 

7:20 
L4 

18:22 

n.8 

19:55 
—1.8 

s 

20 

3:10 

8.8 

8:30 
3.4 

14:28 
11.1 

21:22 
-1.7 

Tu 

20 

3:50 
9.0 

9:18 
8.5 

15:10 
10.3 

21:55  ' 
-0.9 

F 

21 

2:19 
9.6 

8K)1 
2.1 

14:01 
11.5 

20:44 
—1.6 

M 

21 

4K)8 
8.4 

9:28 
3.9 

15:19 
10.2 

22:18 
-0.8 

W 

21 

4:38 
9.0 

10:20 
3.7 

16:06 
9.2 

22:43 
0.1 

S 

22 

3:12 
8.9 

8:46 
2.9 

14:45 
11.0 

21:37 
—1.1 

Tu 

22 

5:11 

8.2 

10:84 
4.4 

16:20 
9.2 

23:1>$ 
0.1 

Th 

22 

5:28 
9.0 

11:28 
3.7 

17:10 
8.2 

23:85 
L2 

N     S 

23 

4:13 

8.1 

9:35 
3.7 

15:34 
10.2 

22:35 
-0.4 

c 

W 

23 

6:17 

8.2 

11:57 
4.5 

17:35 
8.8 

I 

F 

23 

6:21 
9.1 

12:44 
8.5 

18:27 
7.4 

:  : ; 

(L  M 

24 

5:27 
7.6 

10:40 
4.5 

16:84 
9.4 

23:44 
0.3 

Th 

24 

052 
LO 

7:20 
8.4 

13:24 
4.1 

19:04 
7.7 

S 

24 

0:80 
2.2 

7:14 
9.2 

13:64 
8.1 

19:48 
6.9. 

Tu 

25 

6:53 
7.5 

12:07 
4.9 

17:52 
8.5 

.    .    . 

F 

25 

1:27 
L7 

8:18 
8.9 

14:40 
3.3 

20:28 
7.6 

s 

25 

1:35 
2.9 

8K)6 
9.2 

15K)0 
2.6 

21:05; 
6.8  1 

W 

26 

1:00 
0.8 

8:16 
7.8 

18:49 
4.7 

19:26 

8.1 

E 

S 

26 

2:28 
2.2 

9:06 
9.3 

15:38 
2.4 

21:38 
7.7 

M 

26 

2:32 
8.6 

8:65 
9.8 

15:56 
L8 

22:14 
6.8 

Th 

27 

2:14 
1.1 

9:14 
8.5 

15:09 
3.9 

20:52 

8.2 

S 

27 

3:26 
2.5 

9:48 
9.6 

16:23 
L7 

22:34 

H.O 

A 

Tu 

27 

8:26 
4.0 

9:85 
9.4 

16:83 
LI 

28:12 
7.0 

F 

28 

3:17 
1.8 

9:56 
9.1 

16:06 
2.9 

21:59 

8.5 

M 

28 

4:11 

2.8 

10:22 
9.9 

17:04 
LI 

■23:21 
8.0 

W 

28 

4:14 
4.3 

10:18 
9.7 

17:21 
0.3 

.     .    . 

|S 

29 

4K)6 
1.5 

10:82 
9.6 

16:60 
1.9 

22:52 

8.8 

Tu 

29 

4:50 
3.1 

10:55 
10.2 

17:41 
0.4 

Th 

29 

0:00 
7.2 

4:58 
4.5 

10:50 
9.9 

17:55 
-0.3 

E|  6 

30 

4:51 
1.5 

11:05 
10.0 

17A5 
1.2 

23:35 
9.1 

a!w 

30 

0:05 
8.0 

5:26 
8.4 

11:24 
•10.8 

18:13 
—0.1 

F 

30 

0:40 
7.5 

6:88 
4.6 

11:26 
10.1 

18.-27 
—0.7 

IM 

31 

1 

6:27 
1.8 

11:35 
10.3 

18:00 
0.6 

«;s,3i 

1:15 
7.7 

6:18 
4.5 

12K)1 
10.8 

19K)0 

-t.o 

a 

fr 
w 

U1 

com 
om 
hich 
alesa 

L.  m 
3:47 

• 
loau 

etlc 
parin 
Sceai 
is  5 
am 
letii 
).  & 
p.ir 
nev 
jr;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  height*  will  indicate  whe 

I  Lower  Low  Water,  which  is  the  datum  o 
4  feet  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  is  before  the  height,  in  whlc 
ne  used  is  Sitka  Standard,  lasth  meridian  Yk 

II  greater  arc  In  the  afternoon  (p.m.)  an 
1. 

rmoon;  }),  Ist  quar.;  O.  ^ull  moon;  (C,  3d 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    TJ 
f  soundings  on  the  Coast  and  G 
2pth  of  water,  add  the  tabular  h 
h.  case  subtract  it. 
r.;  0»»  is  midnight.  12«»  is  noon;  a 
d  when  diminLshed  by  12  giv( 

quar.;  E,  moon  on  the  equator 

nd 
leh 
eod 
eig 

11  \ 
?  tt 

N 

heiff 
eigt 
etic 
httc 

loun 

le  ti 

S,  n 

htsc 
Its,  ii 
Sun 
)  the 

lies 
mes 

aoon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
^ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

9  than  12  are  in  the  forenoon 
after  noon;  for  instance,  16:47 

farthest  north  or  south  of  the 
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1  ■ 

1 

JANUARY. 

— 

afhand 

FEBRUARY. 

" 

1 

MARCH. 

- 

fh  and 

k 

^ 

Dayof— 

Time  and  Height  of  Hij 
Low  Water. 

3S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

Dayof— 

Time  and  Height  of  Hli 
Low  Water. 

W.  Mo. 

W.  Mo. 

W. 

Mo. 

s 

1 
1 

7.6 

10:46 
3.4 

16:39 
7.4 

23:03 
1.0 

Tu     1 

5:19 
7.7 

11:44 
2.8 

17:41 
6.0 

23:21 
2.7 

Tu 

1 

3:48 
8.8 

10:09 
L6 

16:16 
6.9 

22:03 
2.2 

£ 

s 

2 

6:61 
7.6 

11:50 
8.6 

17:86 
6.6 

28:50 
1.8 

a 

W     2 

6:66 
7.6 

12:39 
2.8 

18:54 
5.2 

.    .    . 

W 

2 

4:17 
8.0 

10:50 
L8 

16:68 
6.0 

22:30 
2.9 

i 

M 

8 

6:89 
7.6 

13:02 
&4 

18:46 
6.8 

Th    3 

0:00 
8.4 

6:42 
7.5 

13:65 
2.6 

20:48 
5.0 

c 

Th 

3 

4:58 
7.8 

11:40 
2.0 

17:56 
6.3 

23K)5 
3.6 

Tu 

4 

0-.86 
2.6 

7:26 
7.6 

14:09 
8.2 

20:10 
6.5 

Fl   4 

0:54 
4.1 

7:42 
7.6 

15:15 
1.9 

22:26 
6.2 

F 

4 

5J87 
7.5 

12:49 
2.1 

19:48 
4.9 

23:68 
4.3 

W 

6 

1:26 
8.2 

8:12 
7.6 

15:15 
2.6 

21:85 
5.4 

S      5 

2:11 
4.5 

8:48 
7.8 

16:18 
LI 

23:25 
5.7 

8 

5 

6:40 
7.4 

14:13 
L8 

22:08 
5.2 

•     •    • 

Th 

6 

2:21 
8.7 

8:68 
7.8 

16K)9 
1.8 

22:44 

5.7 

8 

S     6 

1 

3:86 
4.6 

9:50 
8.3 

17:06 
0.2 

:  :  : 

s 

S 

6 

1:29 
4.6 

8:03 
7.5 

15:35 
1.3 

22:58 
5.8 

F 

7 

3:19 
4.0 

9:41 

8.2 

16:51 
0.9 

28:36 
6.0 

M|    7 

0K» 
6.2 

4:41 
4.2 

10:46 
8.9 

17:49 
—0.6 

M 

7 

3:16 
4.5 

9:24 
7.9 

16:36 
0.6 

23:84 
6.7 

S 

8 

4:11 
4.0 

10:26 
8.7 

17:81 
0.0 

.    .    . 

Tu    8 

0:89 
6.9 

5:33 
3.6 

11:86 
9.5 

18:27 
—1.2 

TU|   8 

4:29 
3.9 

10:80 
8.5 

17-21 
—0.1 

.    .    . 

s 

9 

0:19 
6.4 

6:01 
4.0 

11K)8 
9.2 

18.-09 
-0.8 

• 

W     9 

1:10 
7.6 

6:19 
2.9 

12:24 
10.0 

19:07 
— L5 

W     9 

0K)6 
7.4 

5:21 
3.0 

11:25 
9.2 

18:01 
-0.7 

S 

M 

10 

0*.68 
6.7 

6:44 
8.8 

11:50 
9.6 

18:46 
—1.4 

Th  10 

j 

1:41 
8.0 

7:02 
2.3 

13:09 
10.2 

19:43 
-L6 

Th  10 

0:85 
8.1 

6K» 
2.0 

12:16 
9.8 

18:40 
-0.9 

• 

Tu 

11 

1:88 
6.9 

6:27 
8.6 

12:81 
10.0 

1922 

—1.7 

F  'U 

2:11 
8.6 

7:46 
1.6 

13:54 
10.2 

20:20 
-1.3 

• 

F   11 

1:05 
8.8 

6:61 
LI 

13:01 
10.1 

19:16 
—0.9 

W 

12 

2.-07 
7.2 

7.-09 
3.1 

13:14 
10.  i 

20K)1 
-L9 

P 

8  il2 

2:44 
8.8 

8:30 
L2 

14:39 
9.8 

20:57 
—0.8 

E 
P 

8  I12 

1:87 
9.4 

7:84 
0.2 

13:46 
10.1 

19:58 
—0.6 

Th 

13 

2:40 

7.6 

7:52 
2.8 

13:57 
10.0 

20:40 
— L6 

£ 

8*13 

3:18 
9.1 

9:17 
0.9 

15:25 
9.2 

21:39 
0.0 

S   13 

2:10 
9.7 

8:17 
—0.3 

14:29 
9.8 

20:34 

—0.1 

1 

F 

14 

8:14 
7.9 

8:89 
2.6 

14:43 
9.6 

21:21 
—1.1 

M  14 

8:66 
9.2 

10K)7 
0.9 

16:16 
8.3 

22:18 
LO 

M  14 

2:46 
9.8 

9:00 
-0.5 

15:14 
9.1 

21:11 
0.7 

1 

S 

15 

8:61 
8.1 

9:29 
2.4 

15:31 
9.0 

22K)1 
-0.4 

Tul5 

'    4:86 
9.0 

10:58 
LO 

17:14 
7.3 

22:59 
L9 

Tu  16 

3:22 
9.7 

9:46 
-0.4 

16:05 
8.1 

21:48 
L6 

JE 

s 

16 

4:81 

8.2 

10:24 
2.3 

16:26 
8.2 

22:48 
0.6 

}> 

W|16 

5:21 
8.8 

12:04 
1.2 

18:29 
6.2 

23:48 
2.9 

W  16 

i:02 
9.5 

10:40 
0.0 

17K>4 
7.0 

22:82 
2.5 

; 

17 

6:16 
8.8 

11:26 
2.2 

17:29 
7.8 

28:36 
1.5 

Th  17 

6:16 
8.6 

13.-27 
L2 

20:18 
6.6 

y 

Th  17 

4:50 
9.1 

11:43 
0.5 

18:23 
6.1 

23:22 
3.5 

DTu 

18 

6H» 

8.3 

12:80 
2.0 

18:47 
6.6 

•    •    • 

Fjl8 

0:51 
8.7 

7:26 
8.4 

16:00 
0.9 

21:56 
5.7 

N 

F    18 

6:47 
8.6 

13K» 
0.9 

20:10 
5.7 

1    -W 

19 

0:28 
2.8 

7.-00 
8.6 

13:54 
1.7 

20:22 
6.0 

N 

8    19 

2:20 
4.2 

8:46 
8.6 

16:18 
0.8 

28K)7 
6.2 

8    19 

0:86 
4.8 

7:00 
8.0 

14:38 
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6:28 
6.2 

1230 
2.4 

19.-02 
7.8 

8 

14 

A    F    16 

1 

1:41 
2.9 

7:45 
6.7 

13:06 
3.0 

19:48 

7.8 

M 

15 

;    Is'l6 
;        1 

2:50 
2.4 

9:10 
5.4 

13:56 
3.6 

20:37 
7.9 

s 

Tu 

16 

1       8il7 

1 

3:50 
1.8 

10:25 
6.4 

14:52 
4.0 

21:22 
8.1 

,W 

17 

M ;  18 

1 

4:89 
1.1 

11:28 
5.6 

15:48 
4.1 

22:08 
8.5 

,Th 

18 

1  F" 

19 

6:19 
0.4 

12:08 
6.0 

16:41 
4.1 

22:60 
8.9 

F 

19 

s  w 

1 

20 

5:57 
—0.2 

12:46 
6.4 

17:27 
3.9 

23:33 
9.3 

O    S 

20 

0  Th  21 

6:32 
—0.8 

13:22 
6.7 

18:11 
3.7 

.    .    . 

s;2i 

1 

F 

22 

0:16 
9.6 

7:09 
—1.2 

13:53 
7.1 

18:53 
3.2 

M  j  22 

1    's 

23 

0:58 
9.8 

7:46 
—1.3 

14.-23 
7.4 

19:36 
2,8 

K 

Tu23 

i« 

24 

1:41 
9.7 

8:22 
—1.2 

14:55 
7.8 

2051 
2.4 

P 

W  24 

:  'm 

25 

2:25 
9.5 

9K)0 
—0.9 

1559 
8.1 

21:08 
2.2 

Th  25 

'     iTn26 

1            1 

3:11 
9.0 

9:40 
—0.3 

16K)6 
8.8 

21:59 
2.0 

Fj26j 

E    W 

27 

4:02 
8.3 

10:24 
0.5 

16:47 
8.5 

22:57 
1.9 

CiS 

27 

CTh 

<     1 

28 

5:01 
7.5 

11:08 
1.4 

17:31 

8.6 

23:54 
1.8 

s 

28 

F 

29 

6K» 
6.7 

11:64 
2.2 

18:22 
8.7 

N 

M   29 

1 

P:S 

30 

1:07 
1.6 

7:35 
6.0 

12:50 
2.9 

19:22 

8.8 

!Tu  30' 

1       '      ' 

S 

31 

2:80 
1.0 

9:13 
5.7 

13:56 
3.4 

20:28 
9.1 

VV 

31 

AUGUST. 


Time  and  Hel«rhtof  High  and 


LowWater. 


3:46 
0.3 

4:61 
-0.4 

5:44 
—1.0 

659 
—1.4 

050 
10.8 

1:07 
10.3 

1:52 
9.9 

2:36 
9.4 

8:19 
8.6 

4:02 
7.7 

4:46 
7.0 

5-.87 
6.1 

057 
2.6 

1:40 
2.4 

3K)0 
2.0 

4:03 
1.8 

4:52 
0.7 

5:32 
0.0 

6:09 
—0.6 

0:05 
9.6 

0:49 
9.9 

1:38 
9.9 

2:18 
9.7 

3:02 
9.1 

3:50 
8.4 

4:44 
7.4 

5:58 
6.4 

0:45 
1.0 

2:14 
0.9 

3:89 
0.6 

4:42 
-0.1 


10:84 
6.8 

11:84 
6.3 

12:23 
6.9 

13H)6 
7.3 

7:11 
—1.6 

7:48 
—1.4 

8:25 
— LO 

8:68 
—0.4 

9:34 
0.3 

10:10 
1.2 

10:42 
2.0 

11:13 
2.7 

6:47 
5.3 

8:80 
5.0 

10:09 
5.1 

11K)8 
5.6 

11:48 
6.1 

1252 
6.7 

12:61 
7.3 

6:46 
—1.0 

7:21 
—1.1 

7:57 
—0.9 

8:33 
—0.5 

9:15 
0.2 

9:53 
1.1 

10:83 
L9 

11:19 
2.7 

7:31 
5.6 

9:18 
5.6 

10:36 
6.0 

11:27 
6.6 


16:11 
3.7 

16:22 
8.6 

17:22 
8.2 

18:16 
2.7 

13:44 

7.8 

14:21 
8.1 

14:65 
8.3 

1655 
8.4 

15:58 
8.4 

16:82 
6.2 

17K)5 
8.0 

17:43 
7.8 

11:60 
3.4 

12:89 
4.1 

13:52 
4.6 

15:18 
4.5 

16:26 
4.3 

17:16 
3.8 

18:01 
8.0 

13:20 
7.8 

13:48 

6.4 

14:19 

8.8 

14:62 
9.1 

1557 
9.2 

16:0^ 
9.1 

16:58 

9.0 

17:45 

8.8 

12:19 
3.6 

18:41 
4.1 

15:17 
4.1 

16:32 
3.5 


21:84 
9.4 

22:34 
9.8 

23:30 
10.2 


19:02 
2.4 

19:48 
2.1 

20:32 
L9 

21:16 
1.9 

22:00 
2.0 

22:47 
2.2 

23:32 
2.5 


1858 
7.6 

19:25 
7.6 

20:80 
7.7 

21:32 
8.0 

2259 
8.6 

23:19 
9.1 


18:43 
2.3 

19:25 
L6 

20t08 
1.0 

20:53 
0.7 

21:40 
0.5 

22:29 

I     0.7 

23:30 

0.8 


18:49 
8.6 

20H)8 
8.5 

21:26 

8.8 

22:34 
9.2 


SEPTEMBER. 


c  Day  of— 

8 

a  w.jMo. 


Th 


Th 

1 

F 

2 

S 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

Th 

15 

F 

16 

S 

17 

s 

18 

M 

19 

Tu 

20 

W 

21 

Th 

22 

F 

23 

S 

24 

s 

25 

M 

26 

Tu 

27 

W 

28 

Time  and  Height  of  High  and 
Low  Water. 


6:82 
-0.5 

6:14 
—0.7 

0:17 
9.8 

1:01 
9.8 

1:41 
9.5 

2:20 
9.0 

2:56 
8.6 

3:32 
7.6 

4K)9 
6.8 

4:62 
6.0 

6:58 
5.2 

0:34 
2.1 

1:59 
2.0 

8:18 
L6 

4:16 
LO 

5:00 
0.4 

5:89 
-0.1 

6:16 
-0.4 

0:39 
9.7 

1:22 
9.8 

2K>4 
9.6 

2:49 
9.0 

8:38 
8.1 

4:34 
7.1 

6:47 
6.2 

0:26 
0.6 

1:56 
0.8 

3:19 
0.7 

4:22 
0.4 

6:09 
0.2 


12:08 
7.4 

12:43 
8.0 

6:49 
-0.7 

7:22 
—0.5 

7:52 
—0.1 

8:27 
0.4 

8:56 
LO 

9:21 
L7 

9:48 
2.4 

10:18 
3.1 

10:58 
3.8 

7:48 
4.9 

9:47 
6.3 

10:42 
5.8 

11:14 
6.5 

11:42 
7.3 

12:10 
8.0 

12:38 

8.8 

6:52 
-0.5 

7:32 
-0.3 

8:08 
0.2 

8:44 
0.9 

953 
L7 

10:03 
2.5 

10:54 
3.4 

7:33 
5.7 

9:12 
6.0 

10:18 
6.7 

11K)4 
7.4 

11:41 
8.0 


17:17 
2.8 

18:14 
2.2 

13:16 
8.4 

13:46 
8.7 

14:12 
8.9 

14:40 
8.9 

15:06 
8.7 

15:34 
8.4 

16:05 
8.1 

16:40 
7.8 

1752 
7.6 

11:46 
4.4 

18:18 
4.7 

15:05 
4.6 

16:14 
4.0 

17:06 
3.0 

17:47 
2.0 

18:28 
LO 

13:10 
9.3 

33:44 
9.6 

14:17 
9.9 

14:52 
9.9 

15:34 
9.7 

16:19 
9.3 

17:14 
8.7 

12K)3 
4.1 

13:50 
4.4 

16:32 
3.8 

16:36 
3.0 

17:25 
2.1 


2359 
9.6 


18:56 
L6 

19:36 
L2 

20:12 
0.9 

20:48 
0.9 

21:23 
LI 

21:56 
L3 

22:38 
1.6 

23:28 
L9 


1855 
7.2 

19:47 
7.2 

21:07 
7.6 

22:18 
8.1 

28:07 
8.8 

23:56 
9.4 


19:10 
0.2 

19:62 
—0.4 

20:31 
-0.8 

21:18 
—0.8 

22:10 
-0.4 

23:11 
0.1 


18:27 
8.2 

19:56 
7.9 

21:25 
8.1 

22:32 
8.6 

23:25 
8.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiphta  on  the  second  line  of  each  day; 
a  comparison  of  con.secuti  ve  heights  will  indicate  whether  it  is  high  or  low  water.  Tlie  heiKhts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  (reodetic  Survey  Charts  for  this  region,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  Is  Cosmopolitan  Standard,  150th  meridian  W  ;  0">  is  midnight.  12»>  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is 
'6A7  p.  m. 

#,  new  moon:  ^,  1st  qnar.;  O-  f"^!  moon;  (^.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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KODIAK  (St  Paul  Harbor,  Kodiak  Island),  ALASKA,  1910. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

Dayof— 

Tijaieatid  n eight  of  Hi^h  and 
l^w  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Heigh 
LowW 

im       6:10 
7.2        3.0 

t  of  High  and 
ater. 

W. 
B 

Mo, 

1 

W. 

Mo. 

W. 

Mo. 

HM     12:10 
0,2        e.6 

18K)6 
1.4 

• 

Tu 

1 

0:88 
8.3 

6:19 

1.8 

12:27 
9.4 

18:51 
—0.1 

• 

Th 

1 

12:16 
9.5 

19«3 
-0,7 

E 

• 

1^ 

2 

0:10       6:20 
9,1         0.3 

12:37 
9.0 

18:41 
0.8 

W 

2 

1:14 
8.1 

6:45 
2.1 

12:63 
9.5 

19:21 
-0.4 

F 

2 

1:38 
7.0 

6:39 
3.2 

12:46 
9.6 

19:S2 
-0.9 

M 

8 

0:62       6:54 
9.1         0,5 

13:08 
9.1 

19:15 
0.3 

A 

Th 

3 

1:47 
7.7 

7:09 
2.4 

13:16 
9.5 

19:51 

—0.5 

S 

S 

3 

2:12 
6.8 

7:09 
3.3 

13:15 
9.5 

20«) 
-0.9 

Tu 

4 

lr28        7.23 
9.0         0,9 

13:34 
9.3 

19:46 
0.2 

F 

4 

2:20 
7.3 

7:36 
2.7 

13:41 
9.3 

20:22 
-0.5 

s 

4 

2:44 
6.7 

7:41 
3.6 

13:45 
9.3 

20:41 

-o.s 

W 

5 

2:01        7:48 
a  5         1.3 

13:58 
9.2 

20:15 
0.2 

S 

5 

2-.52 
6.9 

8:02 
8.0 

14:08 
9.1 

20:57 
-0.3 

M 

6 

3:18 
6.7 

8:17 
8.6 

14:19 
9.1 

21:1S 
-0.5 

A 

T»i 

6 

2:35        S:13 
7.9         1.8 

14:22 
9.1 

20:46 
0.2 

S 

s 

6 

8:26 
6.5 

8:83 
3.4 

14:38 
8.8 

21:86 
0.0 

Tu 

6 

8:69 
6.6 

9:00 
3.8 

15:00 
8.6 

21:5?* 
—0.1 

P 

7 

a^       8:37 
7.2         2.4 

14:47 
8.8 

21:21 
0.4 

M 

7 

4:09 
6.1 

9:08 
8.9 

15:11 
8.3 

22:18 
0.5 

W 

7 

4:46 
6.5 

9:50 
3.9 

15:46 
8,0 

22:43 
0.4 

S 

S 

5:42       P:08 

15:13 

8.4 

22K)1 
0.7 

Tu 

8 

5K)5 
5.8 

9-.66 
4.3 

15:66 

7.8 

23:11 
1.2 

Th 

8 

6:84 
6.8 

10:55 
3.9 

16:46 
7.3 

28:a'. 
l.U 

§ 

9 

4:23       9:34 
6.9        t.5 

15:46 
8.1 

22:47 
1.2 

:d 

W 

9 

6:14 

6.8 

11K)4 
4.5 

17KX) 
7.2 

D 

F 

9 

6:30 
7.1 

12:12 
3.7 

18:06 
6.7 

S 

M 

10 

&:20      10:11 
6.4         4.1 

16:25 
7.6 

23:46 
1.5 

Th 

10 

0:14 
1.3 

7:36 
6.0 

12:89 
4.3 

18:82 
6.7 

E 

S 

10 

0:38 
1.5 

7:27 
7.6 

13:88 
3.1 

I9::n 

6.4 

D 

Tu 

11 

&:^      11-13 
5.^         4.6 

17:29 
7.1 

F 

11 

1:24 
1.6 

8:85 
6.9 

14:18 
3.8 

20:13 
6.7 

s 

11 

1:43 
2.0 

8:20 
8.0 

14:44 
2.1 

20:(6 

\V 

12 

1300       8:46 
1.7         5.6 

12:57 
4.7 

19:06 
6.8 

S 

12 

2:88 
1.7 

9:21 
7.6 

16:28 
2.6 

21:85 
7.1 

M 

12 

2:44 
2.8 

9:10 

8.8 

15:48 
1.0 

22:17 
6,9 

Th 

13 

2^        9^44 
1. 6         t>,  3 

14:49 
4.3 

20:42 
7.1 

E 

s 

13 

8:96 
1.6 

10:01 
8.8 

16:19 
1.4 

22:33 

7.8 

Tu 

13 

8:40 
2.4 

9:59 
9.6 

16:46 
—0.2 

23:1>* 
7.* 

F 

14 

»;28      10:19 
1.3         7.1 

15:57 
3.3 

21:57 
7.7 

M 

14 

4:26 
1.5 

10-.89 
9.2 

17:04 
0.1 

28:27 
8.3 

W 

14 

4:32 
2.5 

10:46 
10.8 

17:36 
—1.3 

S 

15 

4:19      10:62 
0.9         7.9 

16:45 
2.1 

22:54 
8.4 

Tu 

15 

5K)9 
2.0 

11:20 
10.1 

17:48 
-1.0 

P 

Th 

15 

0:11 
7.5 

5:21 
2.5 

11:31 
10.9 

'  1^:1M 

-2.1 

m 

16 

hiM      11:23 
0,6         i4.8 

17:29 
0.8 

23:42 
8.9 

o 
p 

W 

16 

0:16 
8.5 

5:50 
1.5 

12:00 
10.7 

18:33 

—1.8 

o 

N 

F 

16 

1:00 
7.5 

6:09 
2.5 

12:17 
11.2 

19:11 
-2.5 

E 

M 

IT 

5^47      11:59 
0.  4         9. 6 

18:09 
-0.3 

Th 

17 

1:03 
8.6 

6:30 
1.7 

12:39 
11.1 

19:18 
—2.4 

S 

17 

1:48 
7.7 

6:55 
2.5 

13:03 

11.3 

19:57 
-2.0 

6 

Tu 

18 

0:24        6r23 
9.4         0.4 

12:34 
10.1 

18:47 
—1.1 

F 

18 

1:61 
8.3 

7:12 
2.0 

13:20 
11.2 

20:06 
-2.4 

s 

18 

2:85 
7.7 

7:42 
2.6 

13:50 
10.9 

20:42 
—2.3 

p 

w 

19 

1:09       7.W 
9. 4         0. 7 

13:09 
10.5 

19:31 
-1.7 

N 

S 

19 

2:40 
7.9 

7:53 
2.3 

14:02 
10.9 

20:58 
—2.1 

M 

19 

3:22 
7.6 

8:32 
2.7 

14:37 
10.3 

21:2* 

-1.7 

Th 

20 

1:55       7:37 
9.0         1.1 

13:44 
10.7 

20:15 
—1.9 

s 

20 

8:31 
7.4 

8:38 
2.7 

14:48 
10.3 

21:42 
—1.5 

Tu 

20 

4:10 
7.5 

9:24 
8.0 

15:28 
9.5 

22:ir 

F 

21 

2:42       S:16 
a.  ft        L6 

14:24 
10.6 

21:03 
—1.6 

M 

21 

4:26 
7.0 

9:31 
3.2 

15:38 
9.4 

22:36 
-0.7 

W 

21 

4:57 
7.5 

10:24 
3.2 

16:24 
8.4 

23:(M 

U.l 

H 

22 

a:32       8:56 
7.7        S.3 

15:a5 
10.1 

21:56 
—1.1 

Tu 

22 

5:28 
6.9 

10:33 
3.7 

16:40 

8.4 

23:36 
0.1 

iTh 

1 

22 

6:50 
7.6 

11.-35 
3.3 

17:30 
7.4 

23:53 

I.l 

N 

H 

23 

1:^1        9:42 
6.&        3. 0 

15:53 
9.4 

22:54 
—0.4 

(T 

W 

23 

6:38 
6.9 

11:56 
4.0 

17:64 
7.5 

(Ci  F 

El 

23 

6:47 
7.7 

12:58 
3.2 

18:48 
6.6 

1 

M 

24 

5:44      10:40 

e.4       a.8 

16:62 

8.5 

Th 

24 

0:43 
0.9 

7:48 
7.2 

13:38 
3.7 

19:25 
6.9 

s 

24 

0:61 
1.9 

7:42 

7.8 

14:19 
2.7 

20:1:^ 
6.1 

Tu 

25 

0:0a       7:15 
O.S        ti.2 

12:01 
4.3 

18:09 
7.8 

F 

25 

1:51 
1.5 

8:48 
7.6 

15:02 
2.9 

20:54 
6.8 

i  s 

1 

25 

1:51 
2.6 

8:37 
7.9 

15:25 
2.3 

21.34 
6.1 

W 

26 

1:2<^       S:41 
0.8        6.7 

13:56 
4.2 

19:46 
7.3 

E 

S 

26 

2:55 
2.0 

9:36 
8.1 

16:02 
2.0 

22:05 
7.0 

M 

26 

2:51 
3.1 

9:25 
8.2 

16:22 

22:3? 
6.1 

Til 

27 

2:44        9r4l 
1.1         7.3 

15:28 
3.4 

21:15 
7.4 

s 

27 

3:49 
2.2 

10:18 
8.4 

16:48 
1.4 

22:59 
7.2 

A 

Tu 

27 

3:44 
3.4 

10:06 
8.4 

17K» 
0.9 

23:32 
6.2 

F 

28 

3:46      10:24 
1.2         7.8 

16:26 
2.4 

22:23 
7.8 

M 

28 

4:34 
2.4 

10:52 

8.8 

17:28 
0.7 

23:43 
7.3 

W 

28 

4:29 
3.6 

10:41 
8.7 

17:44 
0.3 

S 

29 

4:32     11:00 
1.2         8.4 

17:10 
1.4 

23:16 
8.1 

Tu 

29 

5:11 
2.6 

11:21 
9.1 

18:03 
0.2 

Th 

29 

0:17 
6.4 

6K)6 
8.7 

11:15 
9.0 

18:16 
-0.3 

K 

H 

30 

b:U     11:32 
L3         B.7 

17:47 
0.9 

A 

W 

30 

0:25 
7.2 

5:41 
2.8 

11:48 
9.3 

18:32 
—0.3 

F 

30 

0:56 
6.5 

6:46 
8.8 

11:50 
9.8 

18:47 
-0.7 

M 

31 

Ort)0       5:50 

8.4         1.5 

12:01 
9.1 

18:20 
0.3 

j 

1 
1 

s 

• 

S 

31 

1:32 
6.8 

6:20 
3.8 

12:25 
9.5 

19ri0 
-1.0 

The  tidi 
A  compaHii 
frcim  Mv&i 
ythich  is  4, 
UQkHtiii  m 

The  tin 
tjnOTi  (fl.ia 
3:47  p.  m. 

•,  new 
equator;  it 

2S  are  placed  in  the  order  of  occurrence,  wit 
ion  t»J  etiiiittxriuive  heights  will  indicate  whe 
1  Jjower  Li>w  Water,  which  is  the  datum  of 
H  U-K^i  IjeltfW  inetin  s^ea  level.    To  find  the  d 
Inua  {— )  Bigu  is  before  the  height,  in  whicfc 
ueused  istC'wmopolitan  Standard,  150th  mer 
.),  all  greaiLT  are  in  the  afternoon  (p.  m.)  a 

h  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  Coast  and  Geodetic  Surv 
Bpth  of  water,  add  the  tabular  height  to  the 
i  case  subtract  it. 

idian  W.;  0»»is  midnight,  12»«i8  noon;  all  ho 
ind  when  diminished  by  12  give  the  times  a 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chan. 

urs  less  than  12  are  in  the  fore- 
fter  noon;  for  instance.  15:47  i* 

f  moon;  Ji,  Ui  qiiar.:  Q.  ^"11  moon;  ([,  3d 
,  l\  inuou  ill  apogee  or  perigee. 

quar.:  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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JANUARY. 


o  I  Day  of— 

S 


2  j  W.  Mo. 


S 

M 

Tu 
W 
Th 
F 

,  8 
t  8 
SM 
Tu 


I 


O 


w 

Th 

F 

S 

» 
M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 

Th 
F 

8 

M 


Time  and  Helf  htof  High  and 
Low  water. 


7:30  28:15 

—0.9  3.2 

7-.50  23:36 

—0.6  2.6 

7:69  22^6 

-0.3  2.3 

7:61  17:02 

—0.1  2.3 

7:66  16:50 

0.0  2.6 

7:45  17:09 

0.1  2.9 

7KM  17:26 

0.1  8.1 

4:41  17:49 

-0.1  8.4 

4:44  18:14 

—0.5  8.8 

5K>5  18:46 

—0.9  4.1 

5:25  19d» 

—1.1  4.8 

6:40  20.*00 

—1.2  4.4 

6:49  20:42 

—1.2  4.4 

6:01  21:29 

—1.2  4.2 

6:16  22:15 

—1.0  8.7 

6:34  23:01 

—0.8  8.1 

6:49  14:30  17:20      23:40 

—0.6  1.6  1.4         2.8 

6:54  14:80  19:36    .    .    . 

—0.8  2.4  1.5    ..    . 

0:18  7:19  16:06    .    .    . 

1.7  —0.2  2.9    ..     . 

7:31  15:47 

—0.2  8.3 

7:85  16M 

—0.2  3.8 

7i30  17:21 

—0.8  4.2 

8:44  18:11 

—0.6  4.4 

4.-25  18:69 

—1.0  4.6 

6K)1  19:46 

—1.2  4.5 

6:85  20:32 

—1.2  4.8 

6:08  21:11 

—1.1  4.1 

6:14  21:50 

—0.9  3.7 

6:29  22.-26 

—0.6  8.2 

6:40  23:09 

— C.4  2.8 

6:46  14:45  17:20      28:81 

-0.2  1.9  1.7         2.1 


FEBRUARY. 


p  iDayof— 

8. 

a|W.[Ma 


iTu 

C'W 

Th 

F 


S 

s 

M 
Tu 
W 
Th 
F 


s  :i2 
s!i3 

m|i4 
Tu  15 


W 
Th 
F 

S 

s 

M 
Tu 

o|w 

Th 
F 

S 

s 

A,M 


Time  and  Height  of  High  and 
Low  Water. 


6:40  14:40 

0.1  2.1 

6:49  14:64 

0.1  2.6 

6:46  15:16 

0.2  2.7 

6:24  15:89 

0.2  8.0 

6:50  16K)6 

0.1  3.3 

8:46  16:39 

—0.2  3.6 

4:00  17:17 

—0.6  8.8 

4:21  18.02 

-0.8  4.0 

4:46  18:61 

-0.9  4.0 

4:46  19:41 

—0.8  4.0 

4:56  20:81 

-0.7  3.8 

6:08  21:24 

—0.5  3.4 

6:16  12:16  16:14      22:19 

—0.3  L8  1.2         2.9 

5:28  12:26  16:58      2S:16 

—0.2  L8  1.1         2.8 

6:46  12:44  18:42    .    .    . 

0.0  2.5  1.0    ..    . 

0:10  6K)5  18:20      20:08 

L7  0.0  2.9         0.9 

1:15  6:16  14:06      22:56 

1.2  0.0  8.4         0.5 

2:82  6:21  14:67    .    .    . 

0.6  0.0  8.7    ..    . 

0:60  2:65  6.-29      15:49 

0.0  0.1  —0.2         4.0 

2.-01  16:42 

—0.4  4.1 

2:61  1739 

—0.6  4.1 

8:86  18:31 

-0.8  4.0 

4:16  1936 

—0.8  8.8 

4:41  20:16 

—0.7  8.6 

4:67  21K)0 

-0.4  8.2 

6:18  21:46 

—0.2  2.8 

5:21  12:13  16K)4      22:35 

0.0  1.6  1.8         2.4 

6:23  12:26  17:42      23:31 

0.2  1.9  1.8         1.9 


MARCH. 


p  lOayof— I 


S3  I  W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


9 


Tu    1 

Wi    2 


Th 
F 

S 

s 

M 

Tu 
W 


Th'lO 


F 

S 

s 

M 
Tu 
W 
Th 
F 
S 
H 
M 
Tu 
W 
Th 
F 
S 
H 
M 
Tu 
W 
Th 


5:36  12:35  19:00    .    .    . 

0.5  2.2  1.2    .    .     . 

0:19  6:39  12:52      19:34 

1.5  0.6  2.4         1.1 

1:15  5:26  13:16    .    .    . 

1.2  0.5  2.6    ..    , 

5:21  13:39 

0.5  2.9 

0:44  14:10 

0.3  3.2 

1:37  14:47 

0.0  3.4 

2:01  16:83 

—0.8  3.6 

2:40  16:26 

—0.4  3.6 

2:46  17:24 

—0.3  3.5 

8:00  18:27 

-0.8  3.4 

3:12  19:31 

—0.2  3.1 

8:26  10:05  18:15      20:34 

0.0  L2  1.0         2.8 

8:38  10:17  16:11      21:41 

0.2  1.8  0.8         2.8 

8:58  10:28  16:88      22:47 

0.3  2.3  0.7         1.9 

4.-21  11K)1  17:40      23:59 

0.6  2.7  0.5         1.6 

4:36  11:44  19H)7    .    .    . 

0.4  8.2  0.4    ..    . 

IKC  4:46  12:28      20:40 

1.0  0.3  3.6         0.1 

2:11  6:05  18:16      22:16 

0.6  0.3  8.8     -0.1 

14K)6  23:49 

8.9  —0.8 

IBM 

3.9 

0:64  16:66 

—0.4  8.7 

1:47  16:66 

—0.4  8.6 

2:21  17:68 

—0.8  8.2 

2:61  19:00 

—0.2  2.9 

3:14  20K)0 

0.1  2.6 

8:26  lOM  16:11      21K)8 

0.3  L7  1.2         2.2 

8:36  10:09  16:23      22:21 

0.6  2.0  0.9         1.8 

4:00  10:24  16:66      28:14 

0.8  2.2  0.9         1.7 

8'.66  10-47  18:00    .    .    . 

0.8  2.4  0.7    ..    . 

0:14  8:50  11K)6      18:56 

1.3  0.8  2.6  0.6 

1:10  8:61  11:29      19:48 

1.0  0.8  2.9         0.3 


The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

]  a  comparison  of  consecutive  heights  will  Indicate  whether  It  is  high  or  low  water.    The  heightH,  in  feet  and  tenths,  are  reckoned 

'  from  Mean  Lower  Low  Water,  which  is  thedatum  of  soundings  on  the  Ckiastand  Geodetic  Survey  Charts  for  this  region,  and  which 

is  1.3  feet  below  mean  sea  l*»vel.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 

a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  wed  is  Cosmopolitan  Standard,  165th  meridian  W. ;  0^  is  midnight,  12>«  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),all  greater  are  in  tneaftemoon  (p.m.)  and  when  diminished  by  12give  the  times  afternoon:  for  instance.  16:47  is3:47  p.m. 
I        #,  new  moon;  3).  l«t  quar.;  O.  full  moon;  C  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
'  equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


^^IfL  Time  and  Height  of  Hl^h  and 
Low  Water. 


W, 


Mo. 


F 

8 

S 
M 
Tu 
W 
Th 

F 

S 

s 

M 


Tu  12 
w'l3 


Th 
F 
8 

S 


MIS 

i 
Tu  19 

WJ20 

Th  21 

F  I  22 

8  j23 

S    24 

M  25 

TU|26 

W  27 

Th  28 

29 

30 


ll:riO  -20.49  ...... 

5.3  —0.2 

12:19  21:3a  ...... 

B.4  —0.4 

12:57  22:28 

13:42  23:14  ...... 

3.4  -0.4  .    ,     ,    .    .    , 

14:33  23:53  ...... 

3.2  —o.a  .....    . 

i&m 

2*B . 

0^  16:W 

—0.1  2,6 

0:57  8^25  10:S0      1H;13 

0.1  1.7  1.4         2.1 

1:15  fl:14  1S:31       19:. M) 

0.1  2.1  1.0         J.  a 

1:50  a-2B  14:40       21:10 

0:7  2.5  0.6         1.7 

2:09  ^:00  Ifi^OS       22:2-1 

0.7  3.0  O.U          1.3 

2:25  «:40  17:26      23:3fl 

0.7  3.4  -^.2         1.0 

2:1fl  10:21  l^M    .    .    . 

O.J*  3.8  — o.e    .    .    . 

11:03  H:40 

4.1  —0.8  .,..,. 

11:49  .fl):40  ...... 

4.2  —0.8 

12:3^1  21:41 

IJ  -0.«  ...... 

13:20  22:31  ....'.. 

3.8  -0.7  ...... 

I4:m  23t20  ..,,.. 

S.fi  ^0.4 

16:01 . 

3.0 

0:00  lfi:06 

—0,1  2.5 

0:33  17:23 

O.I  1.9 

0:.'iO  ^:20  l-t:^$;i       19M 

0,4  2.1  1.2          1,0 

1:13  8:22  15:40      20:37 

0.7  2.4  0.7          1.3 

1:31  8:a  li>:34      *nM 

1.0  2,5  0.6  1.2 

1:10  0:01  n:.£l    .     .     . 

1.1  2.8  U.2    ,     .     „ 

9:'ia  18:0?^ 

3.0  —O.I  .....     . 

9:40  18:39  ..... 

3.3—0.4 

9:59  !9:09  ...... 

3.6  — 0.6  .     .  .     .    , 

10:26  10:40 

3.7  — 0.8  ,     .    .    .    .     . 
10^66  20:10 

3.8  —4J.9  .....     , 


MAY. 


8  I 

n  \  w.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


9 

1 

d 

M 

2 

Tu 

3 

W 

4 

Th 

5 

K 

F 

6 

B 

7 

V 

m 

i 

8 

M 

9 

Tu  10 

W   11 

K 

Th 

12 

F 

13 

S 

14 

D 

s 

15 

M 

16 

Tu 

17 

W 

18 

> 

Th 

19 

F 

20 

A 

H 

21 

§ 

22 

r, 

M 

23 

Tu 

24 

i''' 

25 

s  Th 

26 

F 

27 

f^ 

28 

n 

29 

M,30 

C 

Tu 

31 

11:29  20:40 

8.7  —0.9 

12:05  21:14 

8.6  —0.8 

12.44  21:46 

8.3  -0.6 

13:28  22:13 

2.8  -0.2 

14:16  22:31 

2.3  0.1 

6:36  23:02 

2.1  0.3 

6:39  13:18  18:13      23:25 

2.6  1.1  1.2         0.5 

7:10  15:09  20K)7      28:40 

8.0  0.5  0.8  0.5 

7:47  16:21 

3.5  —0.2 

8:25  17:19 

4.0—0.7 

9K)6  18:10 

4.3  —LI 

9:48  18:67 

4.5  —1.8 

10:30  19:41 

4.6  —1.8 

11:11  20:25 

4.4  —1.2 

11:58  21K)1 

4.1  — LO 

12:33  21:84 

3.6  —0.7 

13:15  22:02 

3.0  -0.4 

13:52  22:20 

2.3  —0.1 

7:25  22:26 

2.1  0.2 

7:a5  22:40 

2.3  0.6 

7:09  22:31 

2.7  0.5 

7:81  16:41 

2.9  0.1 

7:49  17:08 

3.1  -0.8 

8:07  17:.50 

3.4—0.6 

8:26  18:20 

3.7  —0.8 

8:46  18:41 

3.9  —1.0 

9:13  18:58 

4.1  — L2 

9:46  19:16 

4.1  —1.2 

10:21  19:38 

4.0  —1.2 

10:55  20:00 

8.8—1.1 

11:80  20:22 

8.4  -0.8 


JUNE. 


c  I  Day  of— 

8' 

S    W.  Mo. 


Wl    1 


Th 
F 

S 

s 

M 

•  Tu 


Th    9 

F  10 
S  111 
S  12 
Ml  13 
Tu  14 
W 1 16 
Th  16 


F 

S 

S  19 
m'20 
Tu  21 

O  W   22 

I 
?  Th  23 

F   24 

S  25 
S  26 
;m  27 
Tu  28 
(f '  W  ;  29 
Th  30 


Time  and  Heiffbtof  High  and 
Low  Water. 


12:06  20:40 

2.9  —0.6 

12:33  20:64 

2.8  —0.8 

6:06  21:20 

2.2  0.0 

5:28  21:81 

2.9  0.2 

6:56  16:49 

3.8  0.1 

6:86  16:20 

3.9  -0.6 

7:16  17:11 

4.3  — LO 

7:59  17:61 

4.6  — L4 

8:40  18:31 

4.8  — L6 

9:28  19:06 

4.8  —1.6 

10:05  19:24 

4.6  — L5 

10:46  19:62 

4.3  -L2 

11:21  20:17 

8.8  —1.0 

12«1  20:36 

8.1  —0.6 

12:21  20:51 

2.4  —0.3 

11:14  20:60 

2.0  0.0 

6:.51  20:67 

2.4  0.1 

6:52  20:48 

2.8  0.2 

.  6:15  16:51  .    .    .    . 

8.1  0.1 

6'J»  16:51 

8.8  -0.8 

6:56  17:15 

3.5  -0.7 

7:16  17:40 

3.8  —1.0 

7:40  18K)9 

4.0  —1.1 

8:00  1851 

4.2  —1.2 

8:40  18:29 

4.3  -L3 

9:19  18:41 

4.1  —1.8 

9:59  18:68 

3.9  —LI 

10:36  19:13 

8.5  —0.9 

11:11  19:26 

3.0  —0.5 

8:59  6:16      11:41       19:34 

1.9  L7         2.4      -OA 


The  tides  Are  plac^ed  in  the  order  <if  ocnirreiice,  with  their  times  on  the  first  line  nnd  height*  on  the  second  line  of  each  day: 
a  compKdson  of  c'<>n«;cmiv«  hei^htJi  will  Indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclsoued 
JroTn  Mhhii  lA>wer  Low  Water.  whi(?h  in  the  dfttnin  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  ; 
wh  1 1  1 1  j  s  ]  :^  fi-et  bclcj  w  niemi  sea  k-VL'l.  T<j  And  thu  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, : 
unh.-HH  n  itiLiiuH  (— )  nigu  is  biiilDre  the  height,  hi  which  ca.se  subtract  it.  | 

The  time  used  Is  rmmopoHtan  Riandftrrt,  lfj5t  li  meridian  W.;  0«>  is  midnight,  12»»  is  ncnm;  sll  hours  less  than  12  are  in  the  forenoon 
(a.m.).  iiU  greiUer  are  Ili  the  afternoon  tp.  m.l  and  when  diminished  by  12  give  the  times  after  noon  :  for  instance,  15:47  is  8:47  p.m. 

0.  new  moon;  ]).  Ul  qu*r.;  Ot  full  moon;  {£,  3fl  quar.;  E,  moon  on  the  equator:  N,  S.  moon  farthest  north  or  south  of  the  , 
equator;  A,  F»  moon  In  apogee  or  perigee. 
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fl  Dayof— 


S  W. 'Mo. 


'f 
s 

8 
M 
Tu 

n!w 
'Th 
F 
S 

s 

M 

EjTu 

D  W 

Th 

Jf 

S 


s 


iTu 

s  W 

olxh 


M 
Tu 

eJw 
(I  Th 

'f 
p  s 

8 

I 


JULY. 

Time  and  Helsrht  of  High  and 
Low  Water. 


'  M  :  18 


3.-29  20:(K) 

2.5  -^.2 

4:00  20:12 

3.0  —0.1 

4-.S6  2D:16 

8.6  —0.1 

5:20  15:56 

4.0  —0.4 

6:04  16:26 

4.4  —1.0 

6:51  17:05 

4.6  -1.8 

7:36  17:41 

4.8  —1.5 

851  18:16 

4.7  —1.5 

9:06  18:50 

4.6  — L3 

9:48  18JS3 

4.2—1.1 

10:26  19:12 

3.8  —0.9 

UKH  19-.28 

3.2  —0.6 

11:45  19*.38 

2.5  —0.3 

4K)0  19:52 

2.2  0.0 

4:06  19:40 

2.4  0.1 

4:17  19:88 

2.8  0.2 

4:43  19:12 

3.0  0.2 

5:06  16:30 

3.2  —0.2 

5:30  16:34 

3.4  —0.5 

6:55  16:52 

3.6  —0.8 

6:26  17:15 

3.8  —1.0 

7:00  17:50 

4.0  —1.0 

7:40  17:38 

4.0  — LO 

8:20  17:45 

8.9  —0.9 

9:02  17:56 

3.7  -0.8 

9:50  18:06 

3.3  —0.6 

10:40  18:16 

2.8  -0.3 

1:47  4:52  11:17      18:28 

L8  1.6  2.2      -0.2 

1:60  6:52  11:52      18:47 

2.5  1.3  1.6         0.0 

2:24  19rt)0 

2.9  0.0 

3:03  19K)7 

8.4  —0.1 


Dayof— I 


W.  Mo. 

1 
2 
3 


AUGUST. 


Time  and  Height  of  High  and 
Low  water. 


M 
Tu 

w 

Th 
F 

S 

s 

M 
Tu 
W 


Th 

F 

S 

H 

M 

Tu 

W  17 

Th[18 

F  119 

S    20 

I 
S    21 

|MJ22 

£  Tu  23 

p'w  24 
I      I 
Th  25 

If  J26 

C    8    27 
'      I 

I  s;28 

N  M  1 29 
Tuj30 
iW  31 


3:52  19:59 

3.9  0.0 

4:42  16:06 

4.2  -0.6 

5:85  16:12  ...... 

4.4  —1.0 

6:27  16:40 

4.4  —1.2 

7:18  17:14 

4.3  -1.2 

8:07  17:48 

4.1  —1.0 

8:58  17:50 

8.8  -0.7 

9:87  18:05 

8.4  -0.5 

10:15  18:18 

2.9  —0.2 

1:86  4:00  11:02      18:22 

1.7  1.6  2.3         0.0 

1:52  5:52  11:42      18:23 

2.1  1.6  1.8         0.2 

1:67  8:15  12:06      18:34 

2.4  1.3  1.4         0.3 

2:28  18:80 

2.6  0.4 

2:62  18:15 

2.7  0.8 

3.-20  17:40 

2.9  0.2 

3:42  15:20 

8.2  —0.2 

4:20  15:40 

3.4  -0.6 

4:54  16:00 

3.5  —0.6 

6:38  16:80 

3.6  —0.6 

6:26  16:30 

3.6  —0.6 

7:17  16:80 

3.4  —0.4 

8:08  16:86 

3.2  -0.2 

9:00  16:45  23:35    .    .    . 

2.8  0.0  1.6    ..    . 

8:01  9:69  16:54      23:^0 

1.1  2.4  0.2         2.2 

4:88  10:69  17:15      23:59 

0.9  1.9  0.3         2.6 

5:57  11:54  17:28    .    .    . 

0.7  1.6  0.3    ..    . 

0:38  7:30  13:01       17:38 

3.1  0.6  0.9         0.3 

1:28  9:31  14:45      18:10 

3.5  0.3  0.4         0.2 

2:18  12K)8 

8.8  -0.2 

SK»5  13:18 

4.0  -0.6 

4:01  14:11 

4.0—0.7 


SEPTEMBER. 

:^ 

Dayot- 

Time  and  Height  of  Hig 
LowWater. 

hand 

W.  JMo. 

Th 

1 
2 

5:00 
4.0 

6:59 
3.8 

15:03 
—0.7 

F 

15:48 
—0.7 

•    • 

• 

S 

3 

6:57 
3.5 

16K)7 

-0.5 

E 

s 

M 

4 
5 

7:58 
3.2 

8:48 
2.8 

16:30 

—0.2 

16:46 
0.1 

23.-08 
L6 

Tu 

6 

2:32 
1.1 

9:85 
2.5 

16:48 
0.3 

23:30 
2.0 

W 

7 

4:20 
1.0 

10:83 
2.0 

16:62 
0.5 

23:40 
2.2 

Th 

8 

5:48 
0.9 

11:83 
L7 

17:15 
0.7 

.    .    . 

A 

F 

9 

0:00 
2.4 

6:18 
0.9 

12:20 
L5 

17K» 
0.8 

S 

10 

0:27 
2.6 

7:45 
0.7 

1352 
LO 

16:58 
0.8 

S 

M 
Tu 

11 
12 
13 

0:52 
2.8 

1:18 
3.0 

1:41 
3.1 

9:28 

0.6 

12:00 

0.2 

12:56 
0.0 

W 

14 

2:16 
3.2 

13:40 

—0.1 

.    .    . 

O 

E 

Th 
F 

S 

s 

M 

15 
16 
17 
18 
19 

2:66 

a.3 

3:47 
3.2 

4:48 
3.0 

6:58 
2.8 

im 

2.6 

14:02 

—0.1 

14:10 
—0.1 

.    .    . 

14:20 

—0.1 

14:32 

0.1 

14:46 
0.3 

21:30 
L7 

P 

Tu 

20 

1.16 
LO 

8:11 
2.2 

14:62 
0.5 

21:32 
2.1 

W 

21 

8:01 
0.7 

9:21 
L9 

1559 
0.6 

21:49 
2.5 

Th 

22 

4:08 
0.5 

10:81 
L6 

15:40 
0.7 

22:26 
3.0 

F 

23 

6.-24 
0.1 

11:44 
L2 

16-.64 
0.7 

23:06 
3.5 

•  ,s 

24 

OK 

6:44 
-0.2 

8:06 

12:49 
0.8 

16:05 
0.6 

23:50 
3.8 

M,26 

—0.5   -    - 

0:36 
4.0 

9:30 
-0.6 

iTu'27 

1:25 
4.0 

2:16 
3.9 

10:50 
—0.6 

W 

28 

11:68 
-0.5 

Th29 

8:14 
3.7 

12:49 
-0.4 

F 

30 

4:15 
3.8 

13:21 
—0.2 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Ck)ast  and  Geodetic  Survey  Charts  for  this 
region,  and  which  is  1.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  «dd  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  166th  meridian  W.:  0»>  is  midnight,  12«>  Is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.},  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 
I        #,  new  moon;  }),  1st  quar.;  O.  fu^  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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ST.  MICHAEL  (Norton  Sound),  ALASKA,  1910. 


OCTOBER. 


1 

Dny 

of-^ 

W. 

Ma. 

S 

1 

E 

m 

M 

2 

3 

Tu 

4 

W 

5 

A 

Th 

6 

F 

7 

S 

8 

n 

9 

s    M 

10 

3)  Tu 

11 

w 

12 

Tb 

13 

F 

14 

S 

15 

S 

16 

E 

M 

17 

0 

Tu 

18 

p 

W 

IS 

Th 

20 

F 

21 

S 

22 

N 

§ 

23 

C 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

2S 

S 

29 

^ 

S 

30 

M 

31 

Time  ami  Height  of  High  and 
Low  Water. 


S:21  H:03 

S.9  0.1 

6:29  14:25  21:02    .    .    . 

2.5  0.;J  1.7    ..    . 

1:10  7:38  14:40      21:22 

L2  2.1  0.6         2.1 

»:18  •:10  15:09      21:35 

O.S  l.S  0.8.      2.8 

4:10  10:11  16:28      21:58 

0.7  1.7  1.0    -    2.6 

5:20  11:11  16:11      22:24 

0.4  1.5  1.1         2.8 

%',IB  22:4a 

0.2  3,0 

7:10  23:06 

0.0  a.2 

7:56  23:29 

—0.2  3.3 

S:36  23:56 

—0.4  3.8 

0:15 

—0.6 

0:30  0^40 

3.4  -4).  5 

1:10  10:;i4 

3.3  —0.4 

1:50  11:00   

3.0  -0.3- 

2:39  11131 

2,7  *-0.1 

S:45  11:55  19:52      22:65 

2.2  0.2  1.8         1.6 

5:24  12:15  19:31    .    .    . 

L9  0.5  2.2    ..    . 

1:26  7:11  12:61      19:51 

1.1  1.6  0.7  2.6 

2:&S  8:5t  13H)9      20:26 

0,7  1.4  0.7         3.1 

4:05  10:14  18:26      21.'04 

0.1  1.1  0.8         3.6 

5:14  21:45 

-^.4  4.0 

6:16  22:26 

—0.8  4.2 

2:15  23:11 

—1.0  4.3 

8:10  23:57 

—1.1  4.3 

9!02 

--1.0 

0:44  *;44 

10  -*4).9 

1:31  10:30 

3.6  —0.6 

2S1  11:06 

3.1  —0.3 

3:23  11:36  19:80      22:20 

2.4  0.0  1.9  1.7 

4:43  11:55  18:38    .    .    . 

l.i  0.4  2.1    ..    . 

2tU  6^  12:13      19:46 

1.1  1.6  0.7         2.5 


NOVEMBER. 


Dayof- 
W.  Mo.' 


Time  and  Height  of  High  and 
Low  Water. 


• 

Tu 

1 
1 

W 

2 

A 

Th 

3 

F 

4 

-  i  s 

5 

s 

se 

M,    7 

Tu;    8 

D 

W 

9 

Th 

10 

F 

11 

S 

12 

E 

s 

13 

M 

14 

Tu 

15 

9 

W 

16 

Th 

17 

F 

18 

N 

S 

19 

s 

20 

M 

21 

Tu 

22 

cw 

23 

Th 

24 

F 

25 

E 

S 

26 

8 

27 

M 

28 

Tu 

29 

A 

W 

30 

8:31  7:66    12:34      20:16 

0.5  1.6  0.9         2.8 

4:40  20:40 

0.2  3.0 

5:26  21:06 

—0.1  8.3 

6K)9  21:25 

—0.3  3.5 

6:42  21:44 

-0.5  8.6 

7:11  22K)8 

-0.7  3.7 

7:35  22:36 

—0.9  3.7 

7:59  23K)6 

—1.0  8.7 

8.-22  28:87 

—1.0  8.5 

8:48 

-0.8 

0:10  9:10 

8.2  -0.6 

0:44  9:31 

2.8—0.8 

1:16  9:45  18:05    .    .    . 

2.2  —0.1  2.2    ..    . 

10:19  18:11 

0.2  2.6 

10:40  18-.87 

0.4  8.1 

8:89  7:24  10:42      19:15 

0.4  0.6  0.4         8.6 

4:29  19:51 

-0.2  4.1 

6:11  20:85  ...... 

—0.8  4.4 

6:66  21:16 

—1.2  4.7 

6:88  22:00 

—1.4  4.7 

7:17  22:41 

—1.6  4.6 

7:65  2826 

— L4  4.3 

8:29 

—1.2 

0K»  8:59 

8.8  -0.9 

0:50  9:24 

8.1  —0.6 

1:31  9:42  18:20    .    .    . 

2.4  -0.2  2.2    ..    . 

9:50  18:21 

0.1  2.5 

10:06  18:36 

0.3  2.9 

10:06  19K)6 

0.4  8.1 

4:30  19:80 

0.0  8.8 


DECEMBER. 


c  I  Day  of— , 


W.Mo. 

• 

Th 

1 

F 

2 

s 

S 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

1^ 

F 

9 

E 

S 

10 

8 

11 

M 

12 

Tu 

13 

W 

14 

P 

Th 

15 

9 

F 

16 

S 

17 

s 

18 

m!i9 

Tu20 

W  21 

<L 

Th'22 

E 

F    23 

S 

24 

S 

25 

M 

26 

Time  and  Height  of  High  and 
I  Low  Water. 


ATu  27 


W 
JTh 


F   30 

S;  8     31 


5KM  19A4 

—0.4  8.5 

5:89  20:17 

—0.7  8.7 

6:15  20:89 

—1.0  8.9 

6:36  21K)0 

—1.0  4.1 

6-.66  21:80 

—1.2  4.0 

7:06  22.-02 

—1.2  8.9 

7:21  22:84 

—1.2  8.7 

7:87  28K)6 

—1.1  8.4 

7A5  23:86 

-0.8  2.9 

8K)7  28:66 

-0.6  2.3 

8:20  16:34 

—0.4  2.4 

8:48  16:64 

—0.1  2.9 

8:54  17:22 

0.0  8.8 

8:55  18K)2 

0.0  8.9 

4:19  18:45 

-0.6  4.3 

6.-00  19:25 

—1.1  4.7 

6:40  20:10 

—1.4  4.9 

6:16  20:68 

—1.6  4.9 

6:49  21:36 

—1.6  4.7 

7:00  22:20 

—1.5  4.4 

7:26  22:69 

—1.8  8.9 

7:48  28:40 

—1.0  8.2 

8:09 

-0.7 

0:14  8:21      17:05     28:40 

2.5  -0.8         2.1         1.9 

8:21  17K)4 

-0.1  2.6 

8:81  1720 

0.0  S.0 

826  17:50 

0.1  8.2 

7.40  18:20 

0.1  8.4 

4:44  18:44  . 

-0.8  8.6 

6:06  19K» 

-0.7  8.8 

5:30  19:80 

—1.0  4.0 


The  tldfis  B.T&  T>lft4^ed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  (Ut: 
A  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  recltonw 
(torn  Mean  Lower  L^tw  Water,  which  is  approximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  tnw 
region,  and  whith  its  1.3  feet  below  mean  sea  !%vel.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
un  tUecbart,  unless  a  minus  (  —  )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  la  CfK^mopolitan  Standard,  165th  meridian  W.;  0»>  is  midnight,  12»»  is  noon;  all  hours  leas  than  12  are  In  the 
forenoon  i  a.  m. } ,  al  I  greuter  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:4< 
is  3j  47  p.m. 

#,  newr  moon;  3).  IMquar.;  Q,  full  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  eonth  of  the 
I  equator;  A,  l\  moon  in  apogee  or  perigee.  
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! 

JANUARY. 

"    _ 

. 

FEBRUARY. 

MARCH. 

i  c  JDayof— 

Time  and  Height  of  High  and 
Low  Water. 

A 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

|_w. 

Mo. 

W. 

Mo. 

W. 

Mo. 

1  S 

1 

1:54 
-0.4 

8:50 
4.2 

14:31 
1.8 

19:48 
3.6 

Tu 

1 

2:81 
0.8 

8:42 
4.2 

15:15 
LO 

20:55 
8.1 

A 

Tu 

1 

1:80 
0.5 

7:33 
4.5 

13:51 
0.3 

19:46 
3.8 

l« 

2 

2:32 
0.2 

9:25 
4.1 

15:26 
1.7 

20:40 
8.2 

(L 

W 

2 

2:56 
L8 

9:08 
4.1 

16K)0 
LO 

21:36 
2.7 

W 

2 

1:58 
0.9 

7:50 
4.3 

1454 
0.4 

20:20 
3.5 

|,M 

3 

8:20 
0.8 

9:59 
8.9 

16:28 
L6 

21:49 
2.8 

Th 

3 

8:24 
L8 

9:83 
8.9 

17:05 
LO 

23:82 
2.4 

Th 

3 

2:19 
L4 

8:10 
4.2 

15:05 
0.6 

21:05 
3.0 

a'Tu 

1 

4 

4K)1 
1.4 

10:30 
8.8 

1756 
1.4 

23:40 
2.6 

F 

4 

4:08 
2.3 

10:18 
3.7 

1831 
0.8 

.    .    . 

€ 

F 

4 

2:39 
2.0 

8:30 
4.0 

16:00 
0.7 

22:26 
2.6 

W 

5 

4:51 
1.9 

U:13 
3.7 

18:38 
1.1 

.    .    . 

S 

5 

8:85 
2.8 

5:56 
2.7 

11«1 
8.6 

19:51 
0.5 

S 

5 

2:68 
2.6 

8:57 
3.7 

17:24 
0.8 

:  :  : 

;Th 

6 

1:46 
2.7 

6:00 
2.8 

12:06 
8.7 

19:89 
0.7 

s 

6 

4:15 
8.8 

8:10 
2.9 

18:16 
8.5 

20:53 
0.0 

s 

s 

6 

8:47 
2.9 

6:45 
2.8 

9:60 
8.5 

19:04 
0.7 

i  F 

7 

8:18 
8.0 

7:20 
2.5 

18.-05 
3.7 

20:31 
0.2 

s 

M 

7 

4:41 
8.7 

9:22 
2.7 

14:36 
8.8 

21:41 
-0.5 

M 

7 

8:55 
3.4 

8:10 
8.0 

12:89 
3.2 

20:24 
0.3 

,« 

8 

4:10 
8.6 

«:32 
2.5 

14:01 
8.9 

21:16 
-0.2 

Tu 

8 

5:06 
4.8 

10:10 
2.6 

16:81 
4.1 

2255 
-0.9 

Tu 

8 

4:11 
8.8 

9:15 
2.6 

14:27 
3.6 

21:19 
-0.2 

s 

•9 

4:44 
8.8 

9:30 
2.5 

14:54 
4.0 

21:58 
-  -0.7 

W 

9 

6;31 
4.6 

10:50 
L9 

16:20 
4.5 

23:06 
-L2 

W 

9 

4:31 
4.3 

9:56 
L9 

15:29 
4.1 

22K)6 
-0.6 

'm 

10 

5:16 
4.1 

10:16 
2.2 

15:39 
4.2 

22:36 
-LI 

• 

Th 

10 

5:69 
4.8 

11:26 
L5 

17KJ5 
4.8 

23:44 
-L4 

Th 

10 

4:56 
4.6 

10:30 
L8 

16:16 
4.6 

22:46 
-0.9 

,  s  Tu 

11 

6:49 
4.4 

10:56 
2.1 

16:-20 
4.4 

23:15 
-L4 

F 

11 

6:26 
4.9 

12KJ3 
LI 

17:46 
5.0 

• 

F 

11 

551 

4.8 

11K)5 
0.7 

17:00 
6.0 

23:24 
-LO 

,    vv :  12 
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12:24 
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-0.7 
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30 
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13:16 
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0.8 
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1.0 
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3.5 
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1:25 
L4 
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4.4 

13:50 
-0.1 

20:09 
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The  tid 

a  comparis 

;  from  Meac 

which  Is  2. 

unless  a  m 

1        The  tin 

1  (a.m.),  all 

#,nev 

esare  placed  in  the  order  of  occurrence,  wil 
ion  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximate 
4  feet  below  mean  sea  level.    To  find  the  dt 
Inns  (  — )  sign  is  before  the  height,  in  which 
\e  used  is  Cosmopolitan  Standard,  135th  men 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
7  moon;  }).  1st  quar.;  O.  ^^W  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

ih  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  E;  0»»  is  midnight,  12»>  is  noon;  all  hours 
u  diminished  by  12  give  the  times  after  noon 
quar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  Instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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Tliirt?  and  Heijrbt  cif  Hlph  And 
Low  Water. 

Day of— 

Time  jirifl  Hi^lfhl  of  IJljfh  and 
Lijw  Wnltsr. 

i  ^'">!!r 

Time  and  Height  of  MLi 
Lc>w  Water. 
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J_     _ 

The  titled  itrft  pliLced  in  tho  nrtloT  i>f  orniirfi'tnnr,  wlih  their  tim*^  nn  the  fir*it  line  mi fl  hel^htir:  nn  the  second  Ijneof  e*clidAjr, 
a  rnmiiaTLum  ivf  oniwJ:uLlvi>  ht-lghTs  v,il\  iiulimte  whtlheril  is  hl»?h  ur  Imv  \vti(er.    The  hL'iKiit.s  In  iLct^ndteiilhs,  are  rwtoncd 
fnun  Mi'ivn  J^nv  WtUer  Hprini^s.  wlni'h  is  iipijnttiijijiu'tv  the  diitum  i*\  *.nmdjin;*r  oti  Che  Aiiinimlly  ChnHAiar  thiarf^oi*.  »nd 
wiiioh  Im  2  4  f fi  1  bi'hnv  uwnit  i-iii  li\t'].    To  iltifl  ihe  Ari-th  Q(  unte^  tuld  Lhii  tubular  hi.i^-lit  tt>  the  soundingi  giveiD.  cm  the  i 
tihurt^  iinlcaa  A  iniuus  (-)  Kiifii  is  hofure  the*  heiK^jl.  in  whluh  CA.se  euL tract  it. 

The  lime  lilted  isCosTnopctliiiin  StntHhird.  i:r>rh  meridian  K,:  0^  in  mldnijifht,  12"^  \»  nfum:  all  hours  less  than  12  *«  In  the 
ffVfejinfjn  (u.  in.  1,  nil  4.,'ti'aiLT  iiruin  Mje  afUTmnni  (|i,  lu.)  iind  when  dtuiiub^hed  b>  12  jfivi?  the  timeB  after  noon;  for  itt?ian««. 
15:47  iii  3:47  J>.  ni. 
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eiuutur;  A,  V.  mo  in  in  ajKij^n'e  nr^jK-TiK*"*-'-  ' 
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JULY. 

1 

AUGUST. 

SEPTEMBER. 

a 

Day  Of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:26 
1.1 

11:38 
3.2 

17:34 
1.5 

23:44 
8.9 

M 

1 

0.1 

15:06 
8.4 

19:26 
2,7 

.    .    . 

1 

Th 

1 

1 

2:08 
3.8 

9:15 
-0.4 

16:40 
4.1 

21:50 
2.2 

S 

2 

6:25 
0.6 

13.-06 
8.3 

18:42 
1.8 

.    .    . 

Tu 

2 

0:60 
4.0 

8:20 
-0.4 

16:10 
3.7 

20:40 
2.8 

F 

2 

3:15 
4.2 

10:00 
-0.6 

17:05 
4.3 

22:26 
L7 

H 

3 

0:36 
4.0 

7:33 
0.1 

14:44 
3.7 

19:52 
2.1 

N 

W 

3 

2K» 
-  4.2 

9:20 
—0.8 

16:54 
4.0 

21:42 
2.6 

S 

3 

4K)4 
4.5 

10:40 
-0.7 

17:26 
4.5 

22:56 
L2 

P   M 

4 

1:80 
4.2 

8:82 
-0.5 

15:50 
4.0 

20:68 
2.3 

Th 

4 

3:04 
4.6 

10:10 
—LI 

17:80 
4.3 

22:30 
2.2 

• 

s 

4 

4:48 
4.7 

11:14 
-0.6 

17:46 
4.6 

23:30 
0.8 

j 

Tu 

5 

2:25 
4.4 

9:26 
-1.0 

16:45 
4.3 

21:47 
2.3 

• 

F 

5 

4.00 
4.6 

10:66 
-L8 

18:00 
4.5 

23:12 
L9 

M 

5 

5:26 
4.8 

11:50 
-0.4 

18:06 
4.6 

.    .    . 

N 

W 

6 

3:15 
4.6 

10:15 
-1.4 

17:82 
4.4 

22:35 
2.2 

S 

6 

4:46 

4.7. 

11:85 
-L2 

18:27 
4.6 

28:50 
L5 

E 

Tu 

6 

0:04 
0.4 

6:06 
4.7 

12:20 
-0.1 

18:80 
4.6 

•  Th 

I 

7 

4:02 
4.8 

11:02 
—1.6 

18:16 
4.5 

23:20 
2.2 

S 

7 

5:80 
4.8 

12:10 
— LO 

18:54 
4.6 

W 

7 

0:85 
0.2 

6:38 
4.6 

12:50 
0.3 

18:55 
4.6 

F 

8 

4:47 
4.8 

11:46 
—1.6 

18:62 
4.5 

.    .    . 

M 

8 

0:28 
1.2 

6:14 
4.7 

12:45 
—0.6 

19:17 
4.5 

Th 

8 

1:07 
0.2 

7:10 
4.2 

13:15 
0.6 

19:15 
4.5 

S 

9 

0H)6 
2.0 

5:82 
4.9 

1258 
—1.4 

19:28 
4.5 

Tu 

9 

1:10 
0.9 

6:64 
4.4 

18:18 
-0.2 

19:44 
4.5 

A 

F 

9 

1:34 
0.2 

7:36 
3.9 

13:40 
LI 

19:34 
4.3 

s 

10 

0:48 
1.8 

6:17 
4.6 

18K)8 
—1.0 

20:02 
4.4 

£ 

W 

10 

1:48 
0.8 

7:86 
4.0 

13:65 
0.4 

20:05 
4.4 

S 

10 

2:08 
0.3 

8:12 
8.4 

14:08 
L5 

19:50 
4.2 

M 

11 

1:30 
1.6 

7:05 
4.3 

13:47 
-0.6 

20:36 
4.3 

Th 

11 

2:24 
0.8 

8:15 
8.7 

14:24 
0.9 

20:36 
4.2 

s 

11 

2:50 
0.6 

8:55 
3.0 

14:25 
2.1 

20:06 
4.0 

Tu 

12 

2:20 
1.5 

7:46 
3.8 

14:24 
0.1 

21:10 
4.2 

F 

12 

SKX) 
0.8 

8:45 
3.2 

•  14:46 
L4 

20:50 
4.1 

7) 

M 

12 

3:42 
0.7 

10:15 
2.7 

11:50 
2.4 

20:30 
3.7 

E 

W 

13 

8:10 
1.4 

8:42 
3.4 

15:10 
0.7 

21:44 

4.1 

A 

S 

13 

8:46 
0.9 

9:82 
2.8 

16:16 
L9 

21:18 
3.9 

S 

Tu 

13 

6:00 
0.9 

15:80 
3.0 

18K)0 
2.9 

21:10 
3.4 

1 

Th 

14 

4:05 
1.8 

9:46 
3.0 

15:50 
1.8 

22:10 
3.9 

» 

14 

4:45 
0.9 

11:15 
2.4 

15:46 
2.3 

21:50 
3.8 

W 

14 

6:40 
0.8 

15:40 
3.4 

20:00 
2.9 

.    .    . 

F 

15 

4:55 
1.3 

2.7 

16:30 
L7 

22:44 
3.9 

M 

16 

6.-06 
0.9 

15:20 
2.8 

17:00 
2.7 

22:50 
3.6 

Th 

15 

0:15 
3.2 

8:08 
0.6 

15:55 
3.8 

21:00 
2.4 

A 

S 

16 

6K» 
1.1 

18:00 
2.6 

1720 
2.3 

23:28 
8.8 

Tu 

16 

7:28 
0.6 

16K)6 
3.2 

19:40 
3.0 

F 

16 

2:10 
3.5 

8:47 
0.1 

16:10 
4.2 

•21:36 
L9 

s 

17 

7HJ6 
0.7 

15:00 
2.8 

18:84 
2.6 

6 

W 

17 

0:42 
3.5 

8:80 
0.2 

16:28 
3.6 

21:04 
2.8 

S 

17 

8:10 
4.0 

9:40 
-0.3 

16:30 
4.6 

22:08 
L3 

M 

18 

0:25 
8.8 

8:07 
0.4 

16:02 
3.2 

19:65 
2.7 

Th 

18 

2:10 
8.7 

9:20 
-0.2 

16:50 
4.0 

21:50 
2,4 

s 

18 

4:00 
4.6 

10:22 
-0.6 

16:56 
4.7 

22:40 
0.7 

Tu 

19 

1.27 
3.8 

8:56 
0.0 

16:40 
3.6 

21:04 
2.6 

F 

19 

3:10 
4.0 

10.-06 
-0.6 

17:12 
4.3 

22:80 
1.9 

O 

M 

19 

4:36 
4.9 

11:00 
-0.7 

17:20 
4,9 

23:16 
0.2 

' 

W 

20 

2:25 
4.0 

9:40 
-0.3 

17:10 
3.9 

21:55 
2.4 

S 

20 

4.-00 
4.4 

10:45 
-0.9 

17:35 
4.6 

23.-05 
L6 

E 

Tu 

20 

6:18 
6.2 

11:88 
—0.6 

17:60 
4.9 

23:60 
-0.2 

S 

1 

Th 

21 

8:18 
4.2 

10:22 
-0.8 

17:40 
4.2 

22:44 
2.2 

O 

s 

21 

4:45 
4.7 

11:22 
-LI 

18:00 
4.8 

28:44 
LI 

P 

W 

21 

6:00 
5.2 

12:17 
-0.8 

18:20 
4.9 

.    .    . 

|0|F 

22 

4:00 
4.3 

11:00 
—1.0 

18:10 
4.4 

23:26 
2.0 

M 

22 

6:25 
4.9 

—1.0 

18:30 
4.8 

.    .    . 

Th 

22 

0:80 
-0.5 

6:40 
5.2 

12:55 
0.2 

18:48 
4.7 

8 

23 

4:15 
4.6 

11:40 
-1.2 

18:38 
4.6 

Tu 

23 

0:20 
0.7 

6K)8 
5.0 

12:38 
-0.8 

18:68 
4.8 

F 

23 

-0.6 

7:24 
4.8 

13:80 
0.8 

19:15 
4.6 

S 

24 

0:00 
1.8 

5:26 
4.6 

12:16 
—1.2 

19:08 
4.6 

£ 

W 

24 

0:65 
0.4 

6:60 
4.9 

18:14 
-0.3 

19:26 
4.7 

S 

24 

1:48 
-0.6 

8:12 
4.8 

14:10 
L6 

19:38 
4.4 

M 

25 

0:42 
1.6 

6:08 
4.6 

12:55 
—1.0 

19:40 
4.6 

P 

Th 

25 

1:35 
0.2 

7:86 
4.7 

13:64 
0.2 

19:58 
4.6 

s 

25 

2:80 
-0.8 

9:17 
.8.7 

14:48 
2.1 

20:06 

4.1 

Tu 

26 

1:22 
1.4 

6:52 
4.5 

13:34 
-0.7 

20:14 
4.5 

F 

26 

2:14 
0.2 

8:18 
4.8 

14:35 
0.9 

20:80 
4.8 

S 

M 

26 

3:28 
0.0 

11:08 
3.1 

15:40 
2.7 

20:35 
8.8 

1 

27 

2K)5 
1.1 

7:42 
4.3 

14:16 
-0.1 

20:44 
4.4 

<t 

S 

27 

2:56 
0.2 

9:16 
8.7 

15:20 
L7 

21:00 
4.1 

Tu 

27 

4:50 
0.4 

14:00 
8.8 

18:10 
8.1 

21:82 
3.4 

Th 

28 

2:50 
0.9 

8:87 
3.9 

15:00 
0.6 

21:18 
4.2 

s 

28 

8:56 
0.3 

10:50 
8.2 

16:10 
2.3 

2L85 
8.9 

W 

28 

6:35 
0.5 

15:04. 
8.6 

20:20 
2.8 

<C|F 

29 

8:40 
0.7 

9-.36 
8.6 

15:50 
L2 

21:52 
4.0 

M 

29 

5:16 
0.4 

13:45 
3.0 

17:35 
2.7 

22:84 
8.7 

Th 

29 

0:40 
3.2 

8K)2 
0.3 

15:40 
8.9 

21:10 
2.4 

;  ^ 

30 

4:82 
0.6 

10:56 
3.2 

16:45 
1.8 

22:40 
3.9 

N 

Tu 

30 

6:50 
0.2 

15:22 
8.6 

19:40 
3.1 

.    .    . 

F 

30 

2:26 
3.6 

9K)0 
0.1 

16:02 
4.2 

21:40 
L7 

p 

8 

31 

5:50 
0.4 

13:06 
3.1 

18.-00 
2.4 

23:36 
8.9 

W 

31 

0:27 
3.6 

8:15 
-0.1 

16K)8 
8.8 

21:04 
2.8 

Thetid 
a  compariii 
from  Sfean 
which  is  2 
chart,  unle 

The  tin 
noon  (a.  m 
3:47  p.  m. 

#,  new 
equator:  A 

! 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximat 
.4  feet  below  mean  sea  level.    To  find  the 
88  a  minus  (— )  sign  is  before  the  height,  in 
ae  Ufsed  is  Cosmopolitan  Standard,  135th  mei 
.),  all  greater  are  in  the  afternoon  (p.  m.)  ai 

moon;  5, 1st  quar.;  O.  '"11  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  waUjr.    Tl 
«ly  the  datum  of  soundings  on 

depth  of  water,  add  the  tabu 

which  case  subtract  it. 
idian  E.;  0»»  is  midnight,  12»»  is 
id  when  diminisned  by  12  give 

uar.;  E,  moon  on  the  equator; 

nd 
lek 
th 
lar 

noc 
the 

hel^ 
lelgh 
e  Ad 
heij 

m;a 
tim< 

5,mc 

htsc 

t8,ll 

mira 
fhtt 

Iho 
38  af 

K>n 

m  the  second  line  of  each  day; 
n  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
o  the  soundings  given  on  the 

urs  leas  than  12  are  in  the  fore- 
ter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

S 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

S 

Mo. 

1 

W. 

Mo. 

W. 

Mo. 

8:24 

4.1 

9:44 
0.0 

16:26 
4.8 

22:08 
1.1 

Tu 

1 

4:35 
4.4 

10:25 
0.9 

16:20 
4.6 

22:36 
—0.3 

A  Th 

1 

1 

6:10 
4.1 

10:24 
L8 

16:00 
4.6 

22:46 
—0.8 

s 

2 

4:06 
4.4 

10:18 
0.1 

16:42 
4.5 

22:36 
0.5 

• 

W 

2 

6:10 
4.6 

10:68 
LI 

16:40 
4.6 

28:05 
-0.6 

•|f 

2 

6:42 
4.1 

10:64 
1.8 

16:22 
4.6 

23:18  1 
—1.0 

£ 

• 

M 

3 

4:48 
4.6 

10:56 
0.1 

17:10 
4.6 

23:06 
0.1 

Th 

3 

6:40 
4.5 

11:18 
L2 

17KX) 
4.6 

23:32 
—0.8 

s 

3 

6:10 
4.1 

11:26 
L9 

16:82 
4.6 

28:50 
—1.1 

Tu 

4 

5rf» 
4.7 

11:25 
0.2 

1750 
4.6 

23:36 
-0.2 

A 

F 

4 

6:10 
4.4 

11:46 
L4 

17:20 
4.7 

.    .    . 

s 

s 

4 

6:46 
4.2 

11:68 
2.0 

17:15 
4.6 

.    .     . 

W 

5 

6:50 
4.8 

11:50 
0.5 

17:45 

4.7 

.    .    . 

S 

5 

0:02 
-0.8 

6:42 
4.2 

12:14 
L6 

17:40 
4.6 

M 

5 

0:24 
—LI 

7:18 
4.2 

12:34 
2.1 

17:44 
4.4 

Th 

6 

0:04 
—0.4 

6:20 
4.6 

12:17 
0.8 

18.-04 
4.6 

s 

6 

0:36 
-0.8 

7:16 
4.0 

12:42 
L9 

18:00 
4.5 

iT„ 

6 

1:00 
-0.9 

8:00 
4.2 

13:15 
2.1 

18:18 
4.2 

A 

F 

7 

0:28 
-0.4 

6:48 
4.3 

12:40 
1.2 

18:20 
4.6 

8 

M 

7 

1:10 
-0.6 

7:56 
8.8 

18:15 
2.2 

18:25 
4.2 

w 

7 

1:86 
—0.6 

8:44 
4.1 

14KK) 
2.8 

19:00 
4.0 

S 

8 

1:00 
-0.3 

7:20 
3.9 

13:05 
1.5 

18:40 
4.4 

Tu 

8 

1:48 
—0.3 

8:45 
3.6 

14:00 
2.6 

18:58 
4.0 

Th 

8 

2:20 
-0.8 

9:30 
4.0 

16:00 
2.3 

19:50 
3.6 

s 

9 

1:32 
-0.2 

7:55 
3.6 

18:30 
1.9 

19:00 

4.2 

W 

9 

2:36 
0.0 

9:55 
3.4 

16:10 
2.8 

19:38 
3.6 

IF 

9 

8:14 
0.2 

10.-25 
8.9 

16:24 
2.1 

21:10 
3,2 

M 

10 

2:10 
0.1 

8:42 
3.2 

13:55 
2.3 

19:20 
4.0 

}) 

Th 

10 

3:40 
0.4 

11:44 
3.4 

17:00 

2.8 

20:44 
3.1 

D    S 

1 

10 

4:20 
0.7 

11:26 
8.8 

17:46 
1.7 

23:10 
3.0 

S 
3) 

Tu 

11 

3:00 
0.4 

10:00 
3,0 

14:25 

2.8 

19:50 
8.7 

F 

11 

5:00 
0.8 

ISKX) 
8.6 

18:60 
2.4 

23:45 

2.8 

E     S 

11 

5:40 
L2 

12:20 
8.8 

18:50 
L2 

:  :  : 

W 

12 

4:10 
0.7 

14:00 
3.1 

17:00 
8.0 

20:35 
3.2 

S 

12 

6:26 
0.9 

13:45 
8.8 

19:46 
L6 

M 

12 

1:06 
3.3 

6:56 
L5 

13KW 
3.9 

19:40 
0.6 

Th 

13 

5:50 
0.9 

14:35 
3.5 

19:40 
2.7 

.    .    . 

S 

1;^ 

1:48 
3.3 

7:45 
0.9 

14:20 
4.0 

20:82 

0.8 

Tu 

13 

2:20 
8.7 

8:00 
1.6 

13:66 
4.2 

20-.34 
-0.1 

F 

14 

0:10 
2.9 

7:16 
0.7 

14:54 
8.8 

20:80 
2.2 

E 

M 

14 

2:42 
3.9 

8:46 
0.9 

14:54 
4.3 

21:06 
0.2 

W 

14 

3:26 

4.1 

8:66 
L6 

14:40 
4.4 

21:20  ! 
—0.8 

S 

15 

2:02 
3.4 

8:22 
0.5 

15:17 
4.1 

21:06 
1.8 

Tu 

15 

8:80 
4.6 

9:80 
0.7 

16:28 
4.6 

21:40 
-0.5 

Th 

15 

4:20 
4.6 

9:46 
L7 

15:22 
4.7 

22:08  ; 
— L4  , 

1^ 

16 

3:00 
4.0 

9:10 
0.2 

15:45 
4.5 

21:40 
0.6 

W 

16 

4:20 
4.9 

10:12 
0.8 

16:00 
4.8 

22:24 
—1.1 

P    F 

0, 

16 

6:08 
4.6 

10:30 

1.8 

16:02 
4.9 

•22:55 
— L7 

E   M 

17 

3:45 
4.5 

9:55 
0.1 

16:10 
4.7 

22:15 
0.0 

9 

Th 

17 

5:<» 
5.1 

10:50 
LO 

16:80 
4.9 

23:04 
— L6 

N,  S 

17 

5:65 
4.7 

11:16 
L8 

16:44 
5.0 

2338 

-L9 

O  Tu 

18 

4:28 
5.0 

10:40 
—0.1 

16:45 

4.8 

22:50 
—0.6 

F 

18 

5:80 
5.1 

11:30 
L8 

17:00 
6.0 

23:45 
—1.8 

s 

18 

6:40 
4.7 

11:56 
L9 

17:22 
6.0 

.     .    .  1 

W  19 

5:05 
5.3 

11:20 
0.1 

17:10 
4.9 

28:28 
— l.l 

S 

19 

6:88 
4.8 

12:06 
L6 

17:36 
6.0 

M 

19 

0:20 
— L8 

7:24 
4.5 

12:40 
L9 

18K)2  1 

4.8 

P  Th 

20 

5:50 
5.3 

11:50 
0.5 

17:35 
5.0 

.    .    . 

N 

S 

20 

0:28 
—1.7 

7:25 
4.6 

12:60 
L9 

18:08 
4.8 

Tu 

20 

1:06 

—1.4 

8:06 
4.3 

lSr25 
L9 

18:45 

4.5  1 

F 

21 

0:00 
-1.3 

6:35 
5.2 

12:80 
1.0 

18K)3 
4.9 

M 

21 

1:10 
—1.4 

8:17 
4.8 

13:34 
2.1 

18:45 
4.5 

w 

21 

1:48 
-0.9 

8:50 
4.3 

14:18 
1.9 

19:30 
4.0  ■ 

S 

22 

0:40 
-1.3 

7:24 
4.8 

13:05 
1.5 

18:&5 
4.7 

Tu 

22 

2:00 
-0.9 

9:16 
4.0 

14:25 
2.4 

19:24 
4.1 

Th 

22 

2:30 
—0.3 

9:38 
4.1 

15:10 
L9 

20:26 
3.6 

N 

s 

23 

1.-22 
—1.1 

8:14 
4.3 

13:45 
2.0 

19:00 
4.5 

W 

23 

2:64 
—0.3 

10:28 
8.7 

15:38 
2-6 

20:14 
3.5 

a  F 

23 

8:15 
0.8 

10:20 
3.9 

1622 
L7 

21:46 
3.0 

M    24 

1 

2:14 
—0.7 

9:20 
3.7 

14:40 
2.4 

19:40 
4.1 

a 

Th 

24 

8:56 
0.4 

11:44 
3.6 

17:15 
2.2 

22:00 
3.0 

E 

S 

24 

4:20 
LI 

ll:a5 
3.8 

17:40 
L6 

23:.t0 
2.8 

a 

Tu 

25 

3:10 
-0.2 

11:05 
3.3 

15:45 

2.8 

20:05 
3.6 

F 

25 

5:06 
0.9 

12:50 
3.6 

19:00 
L9 

s 

25 

5:22 
1.7 

11:55 
3.6 

18:40 
L2 

?    •    • 

w 

26 

4:22 
0.4 

13:10 
3.5 

17:50 
2.9 

21:30 
3.1 

s 

26 

0:45 
2.9 

6:30 
1.4 

13:35 
3.7 

20:00 
1.4 

iM 

26 

1:86 

2.8 

6:25 
2.1 

12:40 
8.7 

19:45 
0.8  1 

Th 

27 

6:00 
0.7 

14:15 
3.7 

19:55 
2.4 

E 

s  '27 

2:20 
3.3 

7:50 
1.5 

14:15 
3.8 

20:34 
0.8 

Itu 

27 

3:10 
3,1 

7:30 
2.3 

13:2S 
8.8 

20:40  1 
0.3 

F 

28 

1:00- 
3.0 

7:28 
0.8 

14:45 
8.8 

20:40 
1.7 

^I    28 

1 

3:10 
3.6 

8:10 
L7 

14:40 
4.0 

21:10 
0.3 

AW 

28 

4:04 
8.4 

8:30 
2.5 

14:10 
3.9 

21:18  1 
-0.1 

s 

29 

2:30 
3.4 

8:30 
0.9 

15:12 
4.0 

21:15 
1.0 

Tu  29 

3:55 
3.9 

9:15 
L8 

15:05 
4.2 

21:44 
—0.2 

'Th 

1 

29 

4:40 
3.7 

9:20 
2.6 

14:60 
4.1 

21:58 
—0.6 

E 

s 

30 

3:24 
3.9 

9:20 
0.9 

15:36 
4.1 

21:46 
0.6 

W 

30 

4:35 
4.0 

9:50 
L8 

15:30 

4.3 

22:12 
—0.6 

F 

30 

6:15 
3.9 

lOKM 
2.4 

16:30 
4.2 

22:30  , 
-0.8 

M 

31 

•1:00       9:56      16:00 
4.2         0.8         4.3 

e«  are  placed  in  the  ord€ 
on  of  consecutive  height 
Low  Water  Springw,  wf 
4  feet  below  mean  sea  le 
nus  ( — )  sign  is  before  th 
ae  used  is  Cosmopolitan  S 
greater  are  19  the  afterm 
'moon;  }),  1st  quar.;  Q, 
,  P,  moon  in  apogee  or  p 

22:07 
0.1 

th  their  times  on  the  flrnl 
ther  it  is  high  or  low  wa 
'ly  the  datum  of  soundi 
pth  of  water,  add  the  tal 
case  subtract  it. 
dianE.;0»Ismidnight.li 
I  diminished  by  12  give  t 
uar.;  E,  moon  on  the  eq 

s 

s 

31 

5:50 
4.1 

10:44 
2.3 

16:06 
4.8 

23:05 
—1.0 

1 

a 

fn 

w 

Ul 

(a 
eq 

Th 
com] 
^m5 
hich 
iless 

Th 
.m.] 

•. 
uatc 

etid 
[>aris 
lean 
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new 
>r;  A 
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e  heigh 
tandarf 
>on(p.n 
full  m< 
erigee. 

urr 
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It,  i 
1,13 

)on 

eno€ 
cate 
roxi 
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n  wl 
5th  I 
ind^ 

;  a, 

'.wl 
whe 
mate 
lede 
lich 
neri 
vhei 
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letime 
uator; 
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Jigh 

n: 
saf 

N,  S 

leights  0 
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t  to  the 

all  hours 
ter  noon 
J,  moon  i 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned  I 
ty  Charts  for  this  region,  and  1 
soundings  given  on  the  chart,  < 

less  than  12  are  in  the  forenoon 
for  instance,  15:47  is  8:47  p.  m.  , 
arthest  north  or  south  of  the  { 

1 

Digitized  by 


Google 


NAGASAKI,  JAPAN,  1910. 


181 


Day 

JANUARY. 

.. 

FEBRUARY. 

S 

Day 

MARCH. 

A 

of~ 

Time  and  Height  of  High  and 
Low  Water. 

fl   Day  of— 
a    W.JMo. 

Time  and  Height  of  High  and 
Low  Water. 

ot-J 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

1 

W.  Mo. 

S      1 

5:19 
0.3 

11:49 
7.2 

17:61 
2.5 

23:21 
6.2 

A 

Tu 

1 

5:47 
1.9 

12:01 
6.6 

18:27 
1.9 

A 

Tu'    1 

1 

4:42      10:49 
1.1         7.3 

17:02 

1.0 

23:07 
7.0 

S      2 

6:00 
1.1 

12:28 
6.8 

18:41 
2.6 

.    .    . 

(T 

W 

2 

0:20 
6.9 

6:20 
2.6 

12:34 
6.1 

19:22 
2.2 

W,    2 

5:06      11:06 
L8         6.7 

17:40 
1.8 

23:47 
0.5 

E'M     3 

0:11 
5.7 

6:40 
2.0 

13H)8 
6.4 

19:35 
2.7 

Th 

3 

1:16 
5.5 

6:55 
3.3 

13:12 
5.5 

20:32 
2.3 

Thj    3 

6:28      11:27 
2.5         6.2 

18:30 
L7 

A  Tu    4 

1:19 
5.3 

7:38 
2.7 

13:54 
6.0 

20:40 
'2.6 

F 

4 

2:56 
5.0 

8:28 
4.0 

14:20 
5.1 

21:55 
2.1 

c 

F 

4 

0:42        5:54 
6.0         3.2 

11:48 
5.6 

19:35  1 
2.1 

W     5 

2:52 
5.0 

8:50 
3.3 

14:53 
5.7 

21:50 
2.8 

S 

5 

6:28 
5.0 

11:32 
4.0 

16:05 
5.2 

23:05 
L5 

S 

5 

2:06       6:35 
5.4         3.9 

12:15 
6.0 

21:01 
2.1 

Th     6 

4:81 
5.0 

10:21 
3.6 

15:69 
6.7 

•22:50 
1.9 

s 

6 

6:34 
5.7 

12:46 
3.5 

17:80 

5.8 

s 

» 

6 

4:28       8:10 
5.1         4.0 

14:49 

4.7 

22:27 
L7 

F      7 

6K)0 
5.4 

11:44 
3.4 

17:02 
5.9 

23:44 
1.2 

s 

M 

7 

0:03 
0.6 

7:12 
6.4 

13:22 
8.0 

18:26 
6.6 

M     7 

5:69      12:30 
5.7         3.6 

17K)5 
5.6 

23:35 
0.9 

S      8 

6:48 
6.9 

12:44 
8.1 

17:56 
6.8 

Tu 

8 

0:62 

—0.2 

7:43 
7.2 

13:53 

2.4 

19:11 
7.1 

Tu     8 

6:38      12:58 
6.6         2.8 

18K)8 
6.5 

:  :  : 

Isi   9 

0:28 
0.4 

7:25 
6.6 

13:29 
2.8 

18:40 
6.6 

W 

9 

1:35 
-0.9- 

8:15 
8.0 

14:22 

L8 

19:53 
7.7 

W     9 

0:28       7:11 
0.0         7.4 

13:26 
2.0 

18:57 
.  7.4 

m;io 

1:10 
-0.3 

8:00 
7.2 

14:04 
2.5 

19:20 
7.0 

• 

Th  10 

2:15 
— L4 

8:47 
8.5 

14:51 
1.3 

20:32 
8.2 

Th  10 

1:18       7:45 
—0.6        8.1 

13:53 
1.1 

19:40 
8.1 

s'tJii 

• 

1:60 
—0.9 

8:38 

7.8 

14:85 
2.2 

19:58 
7.3 

F    U 

2:55 
—1.5 

9:20 

8.8 

15:22 
0.8 

21:10 
8.4 

• 

F    11 

1:56       8:12 
-1.1        8.6 

14:26 
0.4 

20:20 
8.7 

1 

12 

2:31 
—1.3 

9:06 
8.2 

15:07 
2.0 

20:85 
7.6 

S    12 

3:84 
—1.4 

9:52 

8.8 

15:56 
0.6 

21:62 

8.4 

S 

12 

2:85        8:48 
—1.2        8.8 

14:68 
—0.1 

20:58 
9.0 

^ 

13 

3:10 
—1.4 

9:42 
8.6 

15:39 

1.8 

21:14 
7.6 

P 
E 

S    13 

4:12 
-0.9 

10:26 
8.6 

16:33 
0.4 

22:32 

8.2 

E 
P 

s 

13 

8:13       9:24 
—1.0         8.8 

15:33 
—0.4 

21:38 
9.0 

'f 

1 

14 

3:51 
—1.3 

10:19 
8.5 

16:16 
1.6 

21:54 
7.6 

M   14 

4:60 
-0.1 

11:00 

8.1 

17:13 
0.5 

23:20 
7.8 

M 

14 

8:53       9:56 
-0.5         8.5 

16:10 
-0.4 

22:20 

8.7 

s 

15 

4:81 
-0.9 

10:56 
8.3 

16:56 
L6 

22:89 
7.4 

Tu  15 

6:32 
0.7 

11:38 
7.5 

17:58 
0.8 

Tu'l5 

4:31      10:26 
0.3         8.0 

16:48 
-0.3 

23:05 

8.1 

g    16 

5:18 
-0.8 

11:35 
8.0 

17:40 
1.6 

28:29 
7.0 

W   16 

0:09 
7.1 

6:15 
1.9 

12:14 
6.7 

18:56 
1.1 

w'l6 

1 

5:08      10:58 
L3         7.2 

17:86 
0.1 

28:57 
7.3 

E   M   17 

5:56 
0.6 

12:16 
7.5 

18:80 
1.6 

1> 

Th  17 

1:15 
6.3 

7:07 
8.0 

18:00 
5.9 

20K)8 
1.4 

Th  17 

5:48      11:30 
2. 4         6. 4 

18:38 
0.7 

j'Tu  18 

0:28 
6.6 

6:44 
1.6 

18:00 
6.9 

19:30 
1.7 

F 

18 

2:55 
5.5 

8:50 
3.8 

14:12 
6.4 

21:33 
1.4 

D 

F    18 

1:03       6:40 
6.3         8.5 

12:10 
5.6 

19:42 
L3 

W   19 

1:36 
6.2 

7:46 

2.4 

13:54 
6.2 

20:44 
1.7 

S 

19 

5:47 
6.3 

11:44 
3.8 

16:01 
5.6 

22:.'>3 
LO 

N 

S    19 

2:58       8:22 
6.4        4.1 

13:35 
5.0 

21:08 
L5 

'th  20 

8:10 
5.7 

9:16 
3.2 

15:04 
6.9 

22:00 
1.3 

N 

S    20 

7:00 
6.0 

12:50 
3.3 

17:28 
6.2 

23:58 
0.4 

S    20 

5:44      11:40 
5.4        3.8 

15:52 
5.4 

22:33 
1.3 

F   21 

1 

6:10 
5.7 

11:09 
8.4 

16.-21 
6.0 

23:10 
0.7 

M   21 

7:37 
6.6 

13:26 
2.7 

18:23 
6.8 

M   21 

6:38      12:37 
6.0         3.1 

17:18 
6.0 

23:42 
0.9 

S 

22 

6:40 
6.1 

12:33 
3.1 

17:80 
6.5 

Tu 

22 

0:50 
—0.2 

8:03 
7.1 

13:56 
2.1 

19:11 
7.4 

;Tu'22 

1    1 

7:06      18:05 
6.6         2.4 

18:17 
6.7 

s;23 

0:09 
0.0 

7:35 
6.7 

13:26 

2.7 

18:28 
7.0 

W 

23 

1:34 
—0.6 

8:27 
7.6 

14:22 
1.6 

19:53 
7.9 

w 

23 

0:34       7:28 
0.4         7.1 

13:80 
L8 

19:03 
7.3 

N    M '  24 

1     1       > 

1:00 
-0.6 

8:14 
7.1 

14:06 
2.3 

19:16 
7.5 

o 

Th 

24 

2:11 
—0.8 

8:48 
7.9 

14:47 
L2 

20:30 

8.1 

Th 

24 

1:17       7:50 
0. 1         7. 5 

13:54 
L2 

19:41 
7.8 

O  Tu 

1 

25 

1:45 
—1.1 

8:46 
7.5 

14:89 
2.0 

20:00 
7.8 

F 

25 

2:47 
—0.8 

9:10 
8.1 

15:12 
0.9 

21:02 
8.1 

F 

25 

1:58       8:12 
0.0         7.9 

14:18 
0.7 

20:15 
8.0 

W  26 

1 

2r26 
-1.3 

9:14 
7.8 

15:09 

1.8 

20:40 
7.9 

E 

S 

26 

3:20 
-0.5 

9:32 
8.1 

15:37 
0.7 

21:33 
7.9 

2    ^ 

26 

2:27       8:37 
0.0         8.1 

14:42 
0.4 

20:45 
8.1 

Th27 

3KJ5 
-1.3 

9:40 
8.0 

15:38 
1.6 

21:16 
7.8 

s 

27 

3:48 
0.0 

10:00 
8.0 

16:05 
0.6 

22:03 

7.8 

S    27 

2:57       9:00 
0.3         8.0 

15:08 
.0.2 

21:14 
8.1 

F    28 

3:40 
—0.9 

10:08 
8.0 

16:08 
1,5 

21:60 
7.6 

M   28 

4:16 
0.6 

10:23 

7.7 

16:34 
0.7 

22:35 
7.4 

A   M  28 

3:23       9:18 
0.6         7.8 

16:85 
0.1 

21:48 
7.9 

S    29 

4:14 
—0.4 

10:36 
7.9 

16:36 
1.5 

22:23 
7.2 

1 

'Tu  29 

!     1 

3:47       9:89 
LO         7.5 

16:00 
0.2 

22:12 
7.7 

S,30 

4:46 
0.3 

11:03 
7.6 

17:10 
1.6 

22:57 
6.8 

i        1 

W  30 

4:10       9:58 
L6         7.2 

16:33 
0.4 

22:48 

7.4 

E 

M   31 

6:17 
1.1 

11:31 
7.2 

17:46 
1.7 

23:85 
6.4 

Th  31 

i      1 

4:34      10:16 
2.1         6.7 

17:10 
0.8 

23:32 
6.9 

1        The  tid 
a  comparia 
from  Hear 
which  is  4. 
unleRs  a  m 

The  tin 
(a.  m.),  all 

•.  nev 
equator;  A 

les  are  placed  In  the  order  of  oc 
on  of  consecutive  heights  will  i 

1  Low  Water  Springs,  which  is  c 

2  feet  below  mean  sea  level.    T 
inns  (— )  sign  is  before  the  heig 
aeased  is  Cosmopolitan  Standar 

greater  are  in  the  afternoon  (p. 
7  moon;  }).  1st  qnar.;  Oi  full  m 
,  P,  moon  in  apogee  or  perigee. 

cur 
ndi 

bt, 

a,i; 

m.) 
oon 

renc 
cate 
roxi] 
ndt 
n  w 
J5th 
and 

;  C. 

e.wi 

Wh€ 

lied 
hich 
meri 
wh( 
8dc 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  i 
ly  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

dian  E.;  O^*  is  midnight.  12«»  is  noon:  all  hours 
Ml  diminished  by  12  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the 
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APRIL. 

— 

Mi 

d  Height  of  Hit 
Low  Water. 

^hand 

18:87 
1.8 

JUNE. 

gh  and 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  an 

Day of— 

Time  and  Heixrht  of  HV 
Low  Water. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

F 

1 

4:59 
2.6 

10:85 
6.2 

17:66 
1.8 

.    .    . 

S 

1 

0:20 

6.8 

6:40 
8.3 

10:41 
6.6 

W 

1 

1:58 
6.7 

8:20 
2.9 

13:47 
6,6 

20:26 
L6 

s 

2 

0:28 
6.4 

5:82 
8.2 

10:58 
5.7 

18:58 
1.7 

c 

M 

2 

1:26 
6.4 

7K)6 
3.7 

11:42 
5.2 
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16K» 
0.4 

22H)0 
8.0 

S 

23 

2:68 
2.1 

8:21 
7.8 

14:64 
—1.2 

21:25 
8.2 

Tu 

23 

8:84 
0.5 

9:30 
8.4 

16:60 
-0.7 

22:00 
8.6 

F 

23 

4:22 
-0.6 

10:40 
8.8 

16:44 
L8 

2229 
7.8 

S 

24 

8:28 
1.8 

8:50 
7.5 

15:88 
-1.1 

22:00 
8.4 

E 

W 

24 

4:10 
0.3 

10:11 
8.3 

16:27 
-0.1 

22-.88 
8.1 

8 

24 

5:09 
-0.1 

11:32 
7.6 

17.-24 
2.8 

23:01 
6.5 

M 

25 

8:66 
1.6 

9:88 
7.6 

16:11 
—0.8 

22:34 
8.3 

P 

Th 

25 

4:48 
0.8 

10:57 
8.0 

17K» 
0.7 

28:11 
7.6 

S 

25 

6KM 
0.5 

12:35 
6.7 

18:15 
8.8 

23:40 
6.7 

Tu 

26 

4:34 
1.4 

10:20 
7.5 

16:51 
—0.8 

23:10 
8.1 

F 

26 

6:30 
0.6 

11:45 
7.4 

17:49 
L7 

28:45 
6.8 

N 

M 

26 

7:10 
LO 

5.8 

20:06 
4.1 

.    .    . 

E 

W 

27 

6:16 
1.8 

IIKM 
7.3 

17:82 
0.4 

23:49 
7.6 

1 

8 

27 

6:26 
.  0.9 

12:45 
6.7 

18:86 
2.8 

Tu 

27 

0:51 
5.1 

8:81 
L4 

16:48 
5.4 

23:22 
8.9 

Th 

28 

6:01 
1.8 

12:01 
7.0 

18:16 
1.8 

.    .    . 

S 

28 

0:26 
6.1 

7:31 
1.2 

14:10 
•    5.9 

20K)0 
3.7 

W 

28 

8:18 
5.3 

9:58 
L8 

18:00 
.6.0 

.    .    . 

c 

F 

29 

0:80 
7.1 

6:66 
1.4 

18:01 
6.5 

19:10 
2.2 

M 

29 

1:29 
.  5.6 

8:64 
1.4 

16:81 
5.3 

22:54 
3.9 

Th 

29 

0:09 
3.2 

4:60 
6.0 

11:11 
0.9 

18:36 
6.6 

8 

30 

1:16 
6.4 

8:01 
1.5 

14:21 
6.0 

20:21 
3.1 

N 

Tu 

30 

8:26 
5.5 

10:17 
LI 

18:23 
5.8 

F 

30 

0:39 
2.4 

5:51 
6.7 

12:08 
0.6 

19K)0 
7.1 

p 

S 

31 

2:16 
6.0 

9:18 
1.3 

16:10 
6.7 

22:10 
3.5 

W  31 

1 

0:19 
3.4 

4:50 
6.0 

11:27 
0.6 

19K)6 
6.4 

n  the  sec( 
feet  and 
ty  Charts 
sounding 

1  hours  le 
)  after  noc 

farthest  r 

Thetid 
a  comperls 
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1        •,  nen 
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OCTOBER. 


Dayof- 


W.  Mo. 


E    M 

Tu 
W 
Tb 
F 

S 

M 

8   Tu 
3) 
W 

Th 

F 

S 

M 

Tu 
W 

Th 
F 

S 
N 

M 

C  Tu 

iW 
I 
Th 


E     S 
M 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


S  '29 


1:04 
1.7 

1:30 
1.1 

1:55 
0.6 

2:22 
0.2 

2:50 
0.0 

8:16 
—0.1 

3:45 
0.0 

4:18 
0.3 

4:55 
0.7 

5:89 
1.8 

6:36 
1.8 

7:53 
2.1 

1:10 
4.5 

4:20 
5.4 

5:28 
6,3 

0:25 
1.5 

0:58 
0.6 

1:81 
—0.2 

2:05 
—0.9 

2:41 
—1.8 

3:21 
—1.4 

4:05 
—1.1 

4:52 
-0.6 

5:46 
0.1 

6:50 
0.8 

0:50 
5.1 

3:04 
5.4 

4:86 
5.9 

0K)1 
2.2 

0:30 
1.5 

0:59 
-0.9 


6:40 
7.3 

7:20 
7.8 

7:58 
8.1 

8:30 
8.2 

9:00 
8.1 

9:28 
7.9 

lOKX) 
7.7 

10:35 
7.8 

11:18 
6.9 

12:10 
6.4 

13:19 
5.9 

14:58 
5.6 

9:21 
l.S 

10:36 
1.4 

11:38 
0.8 

6:16 
7.2 

7:00 
8.0 

7:40 
8.6 

8:20 
9.0 

9:01 
9.1 

9:45 
8.8 

10:33 
8.3 

11:26 
7.6 

12:30 
6.7 

18:57 
5.9 

8:06 
1.3 

9:31 
1.5 

10:46 
1.4 

6:41 
6.5 

6:30 
7.0 

7:09 
7.4 


12:54 
0.2 

13:34 
0.1 

14:10 
0.1 

14:40 
0.3 

15K)8 
0.7 

15:31 
1.2 

15:54 
1.8 

16:17 
2.3 

16:40 
2.8 

17:11 
8.3 

18:17 
8.9 

22:30 
4.2 

16:29 
5.9 

17:24 
6.5 

18:05 
7.3 

12:26 
0.3 

13:11 
0.0 

13:51 
—0.2 

14:30 
0.0 

15:08 
0.5 

15:46 
1.2 

16:24 
1.9 

17:08 
2.7 

18:10 
3.6 

20:21 
4.0 

15:46 
5.7 

17:00 
6.1 

17:42 
6.6 

11:46 
1.2 

12:36 
1.0 

13:15 
1.0 


19:25 
7.6 

19:51 
7.9 

20:16 
8.1 

20:40 
8.0 

21:01 

7.8 

21:20 
7.6 

21:40 
7.1 

21:57 
6.6 

22:14 
6.1 

22:33 
6.6 

23:00 
6.0 


23:26 
3.5 

23:56 
2.6 


18:41 
7.9 

19:19 

8.4 

19:51 
8.5 

20:24 
8.5 

20:56 
8.2 

21:27 
7.8 

22:00 
7.1 

22:86 
6.4 

28:21 
5.7 


22:39 
3.7 

28:29 
2.9 


18:16 
7.0 

18:46 
7.3 

19:13 
7.6 


NOVEMBER. 


9 


Dayof- 


W.  Mo. 


M 
Tu 
W 

Th 
F 

S 


Ml  21 
Tu!22 


W 
Th 
F 

S 

M 
Tu 


W  30 


I 


Time  and  Height  of  High  and 
Low  water. 


1:24 
0.4 

1:61 
—0.1 

2:20 
—0.4 

2:50 
—0.5 

8:24 
—0.4 

8:57 
-0.1 

4:35 
0.3 

5:18 
0.8 

6:12 
1.3 

7:17 
L7 

1:12 
4.9 

8:33 
5.4 

4:58 
6.2 

5:50 
7.1 

0:20 
0.3 

1:00 
—0.6 

1:42 
—1.4 

2:26 
— L8 

3:07 
—1.8 

3:52 
—1.6 

4:38 
—1.0 

5:30 
-0.3 

6:27 
0.6 

0:40 
5.6 

2:27 
5.4 

4:07 
6.6 

6.-23 
6.0 

6:15 
6.4 

0:22 
1.0 

0:56 
0.4 


7:41 
7.6 

8:10 
7.7 

8:40 
7.8 

0:11 
7.8 

9:45 
7.7 

10:23 
7.5 

11:06 
7.2 

11:57 
6.8 

12:56 
6.6 

14:06 
6.2 

8:34 
1.8 

9:62 
L7 

11:02 
1.4 

11:58 
LI 

6:36 

7.8 

7:23 
8.4 

8K)8 
8.7 

8:53 

8.8 

9:39 
8.6 

10:27 
8.2 

11:18 
7.6 

12:16 
7.0 

13:20 
6.4 

7:33 
L8 

8:47 
L8 

10:05 
2.1 

11:17 
2.0 

12:12 
2.0 

6:67 
6.6. 

7:33 


13:48 
LO 

14:18 
L3 

14:43 
1.6 

16:06 
L9 

15:30 
2.2 

15:67 
2.6 

16:31 
2.9 

17:15 
3.2 

18:31 
3.6 

20:36 
3.7 

16:28 
6.3 

16:25 
6.6 

17:16 
7.1 

18:00 
7.6 

12:47 
0.8 

18:31 
0.8 

14:14 
LO 

14:53 
L3 

15:38 
L8 

16:16 
2.3 

17:04 
2.8 

18:06 
8.3 

19:38 
3.6 

14:84 
6.1 

15:46 
6.1 

16:38 
6.3 

17:24 
6.5 

18:00 
6.8 

12:66 
2.0 

13:33 
2,1 


19:40 

7.7 

20:03 
7.6 

20:25 
7.4 

20:46 

7.2 

21:03 
6.8 

21:23 
6.6 

21:47 
6.1 

22:19 
5.7 

28:12 
5.2 


22:07 
3.1 

23:00 
2.2 

23:40 
1.2 


18:42 
8.0 

19:18 
8.2 

19:55 
8.2 

20:81 
8.0 

21:08 
7.7 

21:47 
7.2 

22:29 
6.6 

23:22 
6.0 


21:16 
3.3 

22:25 
2.8 

23:13 
2.2 

23:47 
1.6 


18:36 
7.1 

19:07 
7.2 


p  Day  of— 


W.  Mo. 


Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

JM 
Tu 


|W  21 
Th  22 


DECEMBER. 


Time  and  Height  of  High  and 
Low  Water.  | 


a 

F 

23 

£ 

S 

24 

s 

25 

M 

26 

Tu 

27 

A 

W 

28 

Th  29 

F  30 

S 

S 

• 

31 

1:27 
-0.1 

2:00 
—0.4 

2:34 
-0.6 

3:07 
—0.6 

3:41 
-0.5 

4:32 
—0.2 

5:03 
0.3 

5:50 
0.8 

6:44 
L8 

1:00 
6.6 

2:44 
6.6 

4:12 
6.1 

5:22 
6.6 

6:24 
7.2 

0:39 
—0.7 

1:26 
— L4 

2:10 
— L9 

2:65 
—2.0 

3:41 
— L8 

4:25 
— L3 

5:11 
-0.5 

5:59 

0.4 

0:18 
6.0 

1:28 
5.5 

3:08 
6.8 

4:47 
6.3 

6:05 
5.5 

7:00 
5.9 

0:30 
0.7 

1:08 
0.1 

1:44 
—0.3 


8:08 
7.1 

8:32 
7.4 

9:04 
7.6 

9:87 
7.7 

10:14 
7.7 

10:55 
7.6 

11:40 
7.4 

12:29 
7.1 

18:23 
6.8 

7:48 
L8 

9:03 
2.1 

10:22 
2.2 

11:30 
2.1 

12:28 
2.0 

7:18 
7.7 

8:05 
8.1 

8:52 
8.3 

9:36 
8.3 

10:18 
8.1 

11. -02 
7.8 

11:48 
7.4 

12:36 
7.0 

6:50 
L3 

7:60 
2.1 

9:11 
2.7 

10:83 
8.0 

11:47 
3.1 

12:44 
3.0 

7:36 
6.3 

8.-08 
6.7 

8:28 
7.1 


U:04 
2.2 

14:32 
2.8 

14:56 
2.4 

15:23 
2.5 

15:53 
2.6 

16:32 
2.7 

17:19 
2.9 

18:18 
3.0 

19:33 
2.9 

14:20 
6.6 

15:22 
6.5 

16:22 
6.6 

17:18 
7.0 

18:08 

7.4 

13.-20 
L9 

14:07 
L8 

14:48 
L9 

15:30 
2.0 

16:12 
2,2 

16:56 
2.4 

17:45 
2.6 

18:43 
2.7 

13:25 
6.6 

14:22 
6.2 

15:20 
5.9 

16:20 
6.0 

17:13 
6.2 

17:59 
6.4 

18:28 
2.8 

14:00 
2.7 

14:30 
2.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Spring^!,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.2  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  $ioundlngs  given  on  the  chart, 
unlessa  minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

Thetimeusedis  Cosmopolitan  Standard,  136th  meridian  E.;  0^  is  midnight,  12^iBmM)n:  all  hourslessthan  12  are  in  the  forenoon 
(a.  m.),all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.m. 

%,  new  moon;  }).  lat  quar.;  O.  foil  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


19:a5  I 

7.2  I 

20:00  , 

7.1 

20:23 
6.9  ! 

20:48 
6.7 

21:15 
0.6 

21:49 
6.3 

22:Zi 
6.1 

28:34 
5.8 


20:62 
2.6 

21:58 
L9 

22:57 
1.1 

23:50 
0.2 


18:53 
7.7 

19:37 
7.9 

20:18 
7.9 

21:00 

7.8 

21:43 
7.4 

22:27 
7.0 

23:16 
G.5 


19:.'i2 

2.8 

21:00 
2.7 

22:06 
2.4 

23KK} 
L9 

23:47 
L3 


18:40 
6.7 

19:17 
6.8 

19:50 
7.0 
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JANUARY. 

It  of  High  and 
^ater. 

13:48      18:41 
3.6         8.5 

FEBRUARY. 

MARCH.                                1 

i 

Day of— 

Timean< 

1:01 
-0.5 

iHeigl 
LowW 

cj  Day  of— 

0  1 

Time  and  Height  of  High  and 
Low  Water. 

i 

A 

Day of— 

Time  ft  nd  Fifi^'^ht  *:i[  High  lind  ! 
LiMV  VVutc-t^                 1 

W. 

Mo. 
1 

5     -- 
A 

W. 

MO. 

W. 
Tu 

Mo, 

1  S 

7:16 
9.1 

Tu 

1 

2.01 
L3 

7:59 
9.4 

14:60 
2.1 

20:14 
7.8 

1 

0:64 
L4 

6:39 
9.6 

13.-28 
L5 

19:02 

8.6 

s 

o 

1:45 
0.2 

7:57 
9.1 

14:38 
3.2 

19:36 

7.y 

W 

2 

2:43 
2.1 

8:40 
9.3 

15:36 
L9 

21:12 
7.4 

W 

2 

1:36 
2.0 

7:17 
9.3 

14:10 
L3 

19:52 

8.2 

IV'' 

3 

2:29 
0.9 

8:38 
9.2 

15:30 
2.9 

20:3') 
7.0 

Th 

3 

3:27 
2.8 

9:-21 
9.1 

16.-24 
L5 

22:16 
7.2 

Th 

3 

218 
2.7 

7:56 
9.1 

14:55 
L2 

20:48 
7.8 

a'tu 

1 

4 

8:18 
1.7 

9:21 
9.2 

16:18 
2.5 

21:3.s 
7.2 

F 

4 

4:28 
3.5 

10K)4 
9.0 

17:14 
L8 

23:28 
7.1 

<t 

F 

4 

3:04 
3.3 

8:37 
8.9 

15:42 
LI 

21:48 
7.5 

w 

5 

3:50 
2.4 

10:06 
9.1 

17K)7 
2.1 

22:45 
7.0 

S 

5 

5:20 
4.1 

10:51 

8.8 

18:08 
0.9 

S 

5 

3:67 
3.9 

9:21 

8.7 

16:32 
LO 

22:54 
7.3 

1      Th 

1     1 

6 

4:33 
8.1 

10:50 
9.1 

17:58 
1.5 

23:52 

7.0 

8 

6 

0:30 
7.1 

6:23 
4.5 

11:41 

8.8 

19:03 
0.5 

S 

s 

6 

4:56 
4.4 

10:12 
8.5 

17:29 
0.9 

23:59 
7.3 

1   If 

7 

5:54 
3.7 

11:45 
9.1 

18:48 
1.0 

.     .    . 

s 

M 

7 

1:32 
7.8 

7:28 
4.7 

12:33 
8.9 

19:57 
0.1 

M 

7 

6K)2 
4.7 

11K)8 
8.4 

18:28 
0.7 

.     .    . 

® 

8 

0:56 
7.2 

6:54 
4.1 

12:20 
9.1- 

19:38 
0.5 

Tu 

8 

2:27 
7,7 

8:82 
4.7 

13:26 
9.1 

20:50 
-0.4 

Tu 

8 

1:04 
7.6 

7:10 
4.7 

12K)8 
8.6 

19:27 
0.4 

* 

9 

1:54 
7.4 

7:55 
4.4 

13:06 
9.2 

20:27 
—0.1 

W 

9 

3:18 
8.1 

9:27 
4.5 

14:19 
9.2 

21:39 
—0.7 

W 

9 

1:59 
7.8 

8:10 
4.5 

13:08 
8.7 

20:24 
0.2 

M 

10 

2:48 
7.7 

8:55 
4.5 

13:51 
9.3 

21:14 
—0.6 

• 

Th 

10 

4:08 
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les  are  placed  in  the  order  of  oocurrencft,  wi 
on  of  consecutive  heights  will  indicate  whe 
Lower  Low  Water,  which  is  iipnroximate 
2  feet  below  mean  sea  level.    To  nnd  the  d( 
inus  (— )  sign  is  before  the  height,  in  whic 
Qe  used  Is  Cosmopolitan  Standard.  120th  meri 
greater  are  in  the  afternoon  (p.  m. )  and  whe 
T  moon;  ^.  1st  quar.;  Q.  full  moon;  C,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundingH  on  the  Admirall 
'pth  of  water,  add  the  tabular  height  to  the 
\i  case  subtract  it. 

dianE.;  0»' is  midnight,  12t«  Is  noon;  all  hours 
n  diminished  by  Vl  give  the  times  after  noon 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

less  than  12  are  In  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 
farthest  north  or  south  of  the  i 

— 

_  _    .-_ 

. _ 

- 

- 

- 

-     -- 

— 

_.    J 
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JULY. 


'a 

Dayof- 

W. 

Mo. 

i 

F 

1 

8 

2 

i 

H 

3 

'  P 

M 

4 

Tu 

6 

N 

W 

6 

,• 

Th 

7 

F 

8 

S 

9 

S 

10 

M 

11 

Tu 

12 

E 

1 

W 

13 

\l> 

Th 

14 

F 

15 

A 

8 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

S 

Th 

21 

0 

F 

22 

s 

23 

9 

24 

M 

25 

Tu 

26 

E 

W 

27 

Th 

28 

c 

F 

29 

9 

30 

p 

S 

a. 

Time  and  Height  of  High  and 
LowWater. 


4:20 
2.4 

5:10 
1.7 

6H)6 
1.0 

7K» 
0.8 

0:88 
0.2 

1:25 
9.4 

2:18 
9.5 

3K)2 
9.5 

8:50 
9.5 

4:40 
9.3 

0:87 
8.7 

1:25 
8.8 

2:15 
2.8 

S:U8 
2.4 

8:52 
2.2 

4:41 
1.7 

5:88 
1.4 

6:24 
1.0 

7:16 
0.6 

0:42 
8.8 

1:81 
8.9 

2:17 
9.0 

8:07 
9.0 

8-.56 
9.1 

4:46 
9.1 

0:89 
8.4 

1:24 
2.9 

2:00 
2.4 

2:54 
1.9 

8:48 
1.5 

4:86 
1.0 


9'.50 
7.9 

11:08 

7.8 

12:18 
7.9 

18:20 
8.0 

7:54 
—0.4 

8:48 
—1.0 

9:89 
—1.8 

10:28 
—1.4 

11:15 
—1.3 

12K)0 
—1.0 

5:82 
9.0 

6.-24 
8.6 

7:17 
8.1 

8:16 
7.8 

9:16 
7.4 

10:22 
7.2 

11:29 
7.1 

12:38 
7.2 

13:84 

7.4 

8.'06 
0.1 

8:54 
-0.8 

9:42 
—0.6 

10:28 
—0.9 

11:18 
—0.9 

11:57 
—0.7 

5:37 
9.1 

6:32 
8.9 

7.-27 
8.7 

8:27 
8.5 

9:82 
8.1 

10:42 
7.9 


16:18 
2.2 

17:15 
8.0 

18*20 
8.7 

19:20 
4.1 

14:21 
8.2 

15:16 
8.4 

16K» 
8.6 

16:54 
8.8 

17:88 
8.9 

18K)7 
9.2 

12:44 
-0.4 

18:28 
0.2 

14:11 
1.0 

14:54 
1.7 

15:38 
2.5 

16:80 
3.2 

1737 
8.9 

18:25 
4.3 

19:28 
4.6 

14:28 
7.7 

15:20 
8.2 

16:06 
8.6 

16:51 
9.1 

17*^ 
9.4 

18:12 
9.5 

12:48 
—0.8 

18:28 
0.3 

14:18 
1.1 

15:00 
2.0 

15:50 
2,8 

16:48 
8.6 


22.-28 
9.0 

9.0 

28:52 
9.0 


20:20 
4.4 

21:16 
4.5 

22K)9 
4.5 

22:50 
4.8 

28:48 
4.0 


18:56 
9.8 

19:37 
9.3 

20:16 
9.8 

20:57 
9.3 

21:40 
9.1 

22:24 
9.0 

28:09 
8.9 

28:55 

8.8 


20:80 
4.6 

21:26 
4.6 

22:18 
4.4 

28:07 
4.1 

23:54 
8.8 


18:52 
9.5 

19:38 
9.4 

20:18 
9.8 

20:55 
9.1 

21:38 
9.0 

22:23 
9.0 


AUGUST. 


fl*  Day  of— 
S  ,  W.  Mo. 


F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 


Th    4 


Time  and  Height  of  High  and 
LowWater. 


8 

w 

Th 

F 

8 

o 

S 

M 

Tu 

K 

W 

P 

Th 

F 

(C 

S 

s 

M 

N 

Tu 

W 

5:82 
0.5 

6:81 
0.1 

OKM 
9.1 

0J>8 
9.2 

1:52 
9.2 

2:44 
9.8 

8:88 
9.8 

4:80 
S.2 

0:18 
2.7 

0d» 
2.8 

1:42 
1.9 

2.-27 
1.6 

8:18 
1.5 

4:00 
1.4 

4:50 
1.2 

5:48 
1.0 

6:88 
0.8 

0:10 
8.4 

IM 
8.5 

1:58 
8.7 

2:52 
8.9 

8:45 
9.2 

4:87 
9.4 

OUB 
2.8 

0:60 
1.7 

1:88 
1.8 

2.-20 
0.8 

8:08 
0.5 

4Ka 
0.4 

5:00 
0.8 

6K)2 
0.2 


11:55 
7.7 

13:04 
7.7 

7«0 
-0.8 

8:28 
—0.6 

9:20 
-0.8 

10:10 
-0.7 

10:55 
-0.6 

11:40 
-0.2 

5:21 
9.0 

6:11 
8.7 

7K)2 
8.5 

7:55 
8.1 

8:50 
7.7 

9:62 

7.4 

10:57 

7.3 

12H)5 
7.8 

18:08 
7.6 

7:84 
0.4 

827 
0.1 

9:18 
—0.1 

10K» 
-0.8 

10:58 
-0.8 

11:89 
0.0 

6:28 
9.4 

6:20 
9.4 

7:16 
9.2 

8:12 
8.8 

9:14 
8.4 

10:22 
8.0 

11.-38 
7.6 

12:42 
7.6 


17:47 
4.8 

18:51 
4.7 

14K)5 
7.8 

15:00 
8.0 

15:46 
8.8 

16:28 
8.5 

17K)6 
8.8 

17:48 
9.2 

1222 
0.8 

18K)2 
0.9 

18:44 
L6 

1425 
2.8 

15:09 
8.0 

16:00 
8.7 

16:65 
4.2 

17:56 
4.6 

19H» 
4.8 

14:05 
7.8 

14:54 
8.2 

15:88 
8.7 

16:19 
9.1 

1.6:50 
9.8 

17:87 
9.4 

1224 
0.5 

18K)7 
LI 

18:62 
L8 

14:88 
2.7 

15:80 
8.4 

1624 
4.1 

1728 
4.6 

1828 
4.8 


28:12 
9.0 


19.52 
4.7 

20:52 
4.6 

21:48 
4.8 

22:38 
8.8 

2826 
8.8 


18.20 
9.8 

18:58 
9.4 

19:85 
9.4 

20:15 
9.2 

20:56 
9.0 

21:38 
8.8 

22:25 
8.6 

28:16 
8.4 


20:08 
4.7 

21.-05 
4.4 

21:56 
8.9 

22:42 
8.6 

23:26 
2.8 


18:15 
9.4 

18:52 
9.4 

19:82 
9.2 

20:18 
9.1 

20:56 
8.9 

21.43 
8.8 

22:88 
8.7 

28:87 
8.7 


SEPTEMBER. 


Dayof— 


Mo. 


Th 
F 
8 
H 
M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 
W 
Th 
F 
8 
H 
M 
Tu 
W 
Th 
F 
8 
H 
M 
Tu 
W 
Th 
F 


Time  and  Height  of  High  and 
LowWater. 


7:04 
0.2 

0:38 

a7 

1:88 
8.8 

2:86 
8.9 

8-4M) 
9.0 

421 
9.1 

5:10 
9.2 

024 
L8 

1.-07 
LO 

1:48 
0.8 

2:82 
0.8 

8:19 
0.9 

4K)7 
0.9 

6:02 
1.0 

6KB 
LO 

7:00 
0.9 

0:46 
8.1 

1:46 
8.4 

2:42 

8.9 

8:85 
9.3 

4:28 
9.7 

5:20 
9.9 

0:19 
0.4 

1K» 
-0.1 

1:48 
—0.2 

2:39 
-0.2 

8:32 
0.0 

4:81 
0.8 

5:82 
0.6 

6:35 
0.9 


18:42 
7.7 

8.04 
0.2 

8:58 
0.2 

9:48 
0.3 

10:32 
0.5 


19:88 
4.6 

14:80 
8.0 

15:11 
8.8 

15:50 
8.7 

1627 
9.0 


7:85 

8.5 

827 
8.1. 

925 

7.8 

10:27 
7.7 

11:30 
7.7 

12:84 
7.8 

18:81 
8.2 

7:59 
0.7 

8:62 
0.6 

9:44 
0.6 

10:31 
0.8 

11:18 
LO 

12KK 
L4 

6:10 
9.8 

7:08 
9.5 

7:58 
9.1 

8:56 
8.7 

9:55 
8.2 

11K)1 
7.9 

12:07 
7.8 

13H)4 
8.0 


14K)0 
2.9 

14:46 
8.5 

15:87 
4.0 

16:82 
4.4 

170)8 
4.6 

18:46 
4.6 

19:47 
4.8 

14:18 
8.5 

15Htt 

8.8 

15:41 
9.0 

16:19 
9.2 

16:56 
9.8 

17:88 
9.8 

12:47 
2.1 

18:88 
2.7 

1420 
8.4 

15:10 
4.0 

16:08 
4.4 

17K)5 
4.6 

18:12 
4.4 

19:16 
8.9 


20-.33 
4.6 

21:28 
8.6 

22:14  V 
2.9 

22:59 
2.2 


11:15 
0.8 

17K)8 
9.3 

28:42 
L7 

11:57 
L3 

1758 
9.4 

.    .    . 

5:58 
9.0 

12:88 
L7 

18:15 
9.4 

6:45 
8.8 

18.20 
2.8 

18:53 
9.2 

19:32 
9.0 

20:13 
8.7 

20:55 
8.4 

21:45 
8.1 

22:42 
7.9 

23:44 
7.9 


20:42 
3.7 

21:28 
8.1 

22:10 
2.8 

22:54 
L6 

28.86 
LO 


18:11 
9.8 

18:50 
9.2 

19:32 
9.0 

20:18 

8.8 

2L11 
8.5 

22:12 
8.3 

23:18 
9.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrHt  line  and  heights  on  the  second  line  of  each  day: 
I  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundingH  on  the  Admiralty  Charts  for  this  resrion.  and 
I  which  is  5.2  feet  below  mean  sea  level.    To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  i 
'  unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it.  \ 

The  time  used  is  Cosmopolitan  Standard,  120th  Meridian  £:  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  ' 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  i 
15:47  is  8:47  p.m.  I 

#.  new  moon;  }),  Ist  quar.;  0>  '^11  moon;  C  3rd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  pt^rigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

g 

'r>ayol- 

Time  unci  Height  of  Uigh^iii! 

^ 

P«iyaf- 

Ttoe&ud  HiiKhtof  High  and 
lAjvt  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1;^ 

Ma 

W. 
Tu 

Mo, 

w. 

Mo. 

1 

S 

1 

8,2 

7:36 

13:18 
g,3 

20:10 
3.3 

1 

2:16       8:48 
8.  3         2.  6 

14.-22 
9.0 

21:20 
1.0 

A  Th 

2:50 
8.1 

9:04 
3.8 

14:18 
9.3 

-0,2 

B 

2 

8.3 

8:30 
1.4 

8.6 

^1:00 
2.5 

• 

W 

2 

3:08       9:34 
8.6         2.8 

15KX) 
9.2 

22:02 
0.3 

•   F 

2 

3:39 
8.3 

9:54 
3.9 

14:59 
9.3 

22:1'. 
-0.6 

E 

^  m 

M 

3 

9:20 
1.5 

15:07 
8.9 

21:48 
L9 

Th 

3 

3:55      10--22 
8.8         3.0 

15:38 
9.3 

22:43 
—0.2 

S 

3 

4:25 
8.5 

10:43 
4.0 

16:40 
9.3 

22:.% 

Tu 

4 

3:21 
8,9 

10:07 
U7 

15:41 
9,1 

22:31 
1,2 

A 

F 

4 

4:42      11:06 
9.0         3.2 

16:17 
9.4 

23:27 
—0.5 

8i   S 

4 

5:12 
9.0 

11:80 
4.1 

16:22 
9.2 

23:37 
-1.0 

w 

5 

4:10 

ai 

J0:4tf 
1-9 

16:20 
9.3 

23:13 
0.7 

S 

6 

5:26      11.50 
9.2         3.5 

16:56 
9.2 

M 

1 

5 

6:56 
9.2 

12:18 
4.2 

16:54 
9.2 

Th 

6 

4:56 
D.3 

11:32 
*L2 

16:57 
9.1 

23::^ 
D.S 

§ 

6 

0:03       6:13 
-4J.6         9.2 

12:37 
3.7 

17:34 
9.0 

Tu 

6 

0:19 
-0.9 

G:40 
9.3 

13:06 
4.2 

17:51 
8.6 

A 

F 

7 

5:42 
S.1 

12:13 
2,6 

17:34 
*    9,3 

.     ,     - 

8 

M 

7 

0:44       7:00 
-0.5         9.1 

13:23 
4.0 

18:16 
8.7 

w 

7 

1:01 
-0.6 

7:25 
9.4 

13:55 
4.2 

1838 
8.3 

{ 

6 

8 

0^ 
0.1 

6:28 
■J.O 

12:54 
3.0 

18:12 
9.1 

Tu 

3 

1^25       7:113 
—0.3         9.0 

14:12 
4.2 

19:02 
8.3 

Th 

8 

1:46 
—0.2 

8:12 
9.3 

14:46 
4.0 

19:33 
7.9 

S 

9 

1-H 
0.1 

7;1G 
H,8 

1;j:40 
3,5 

18:.=i2 

8.8 

W 

9 

2:10       HM 
0.0         9.0 

15K)6 
4.3 

19:51 
7.9 

F 

9 

2:84 
0.3 

9.-00 
9:2 

16:39 
3.7 

20:32 

M 

10 

1:56 

o.a 

«:06 
S.6 

14:28 
3,9 

19:34 
8.4 

D 

Th 

10 

2;&«S       9:29 
0.4         8,9 

16K)3 
4.2 

20:48 
7.6 

}) 

S 

10 

3:24 
1.0 

9:49 
9.1 

16:31 
3.2 

21iS9 
7.5 

3> 

Tu 

11 

3:41 
0.4 

9:U0 
8.4 

15:-20 
4.3 

20:20 
8.1 

F 

11 

3:5'2      10:23 

a9        8.8 

17:02 
3.9 

21:57 
7.3 

E 

s 

11 

4:19 
1.7 

10-.88 
9.0 

17:20 
2.6 

22;^2 
7.6  j 

W 

12 

3:30 
0,6 

9:ri6 
8,3 

16:19 
4.5 

2M4 
7.7 

8 

12 

4:50      11:16 
1.4         8.7 

17:57 
3.4 

23:08 
7.4 

M 

12 

5:16 
2.4 

11.-26 
8.9 

18:14 
1.8 

Th 

13 

0.9 

10:56 
8.4 

1T;24 
4.4 

22:18 
7.5 

S 

13 

5:51      12:10 

18:48 
2.7 

.    .    . 

Tu 

13 

0:02 

7.8 

6:16 
3.0 

12:10 
8.9 

19:16  1 
1.0 

F 

14 

6^ 
1.2 

11:56 
&4 

l8:iV 
4.1 

13:26 
7.5 

K 

M 

14 

0:19       fir-'M 
7.8         2.2 

12:56 

8.8 

19:38 

1.8 

W 

14 

8.1 

7:19 
3.5 

12:52 
9.1 

1957 

ai 

6 

15 

L3 

12:fia 
8,5 

19:20 
3.  a 

Tu 

15 

lrJ3        7:52 
a3         2.5 

13-^ 
9.0 

20:26 
1.1 

P 

Th 

15 

2.-09 

8.4 

8:21 
S.9 

13:34 
9.3 

-0.6 

§ 

16 

0:31 
7.8 

7:28 
1.4 

13:39 
8.7 

20:10 
2.8 

\V 

16 

2:22       8:49 
8.8         a.  8 

14:15 
9.2 

21:13 
0.1 

C' 

F 

16 

3:06 
8.7 

9:17 
4.1 

14:18 
9.5 

21:36 
-1.2 

E 

M 

17 1 

1:35 
«.3 

1.6 

11:20 

20:56 
2.0 

9 

Th 

17 

S:16       9:42 
9.2         3.1 

14:55 
9.4 

21:58 
-0.7 

N 

S 

17 

3:58 
8.9 

10:10 
4.3 

15:04 
9.6 

22iM 
-1.6 

O 

Tu 

18 

2:3S 
8.9 

1.7 

9.1 

21:11 
1.2 

F 

18 

4:09      10:32 
9. 5         3, 4 

16:36 
9.5 

22:43 
—1.3 

s 

18 

4:50 
9.0 

10:59 
4.3 

16:50 
9.6 

23:11 
-1.7 

P 

W 

19 

10:08 
LB 

15:3<5 
9.2 

22:24 
0.4 

S 

19 

4:59      11:20 
9.6         3.7 

16:17 
9.6 

23:30 
—1.5 

M 

19 

5:37 
9.0 

11:47 
4.3 

16:37 
9.6 

2:i:ri8 
-1.5 

Th 

20 

0v8 

10:^ 
2.2 

16:14 
9,3 

23:07 
—0.4 

H 

§ 

20 

!i;50      12:07 
9.4         3.9 

17:01 
9.6 

Tu 

20 

6:22 
9.0 

12:36 
4.1 

17:26 
9.2 

F 

21 

5:09 
9.d 

11:41 
2.7 

16  ;M 
9,4 

23:51 
—0.8 

M 

21 

0:16       6:38 
—1.5         9.2 

12:54 
4.1 

17:17 
9.3 

W 

21 

0:44 
-1.0 

7:06 
9.2 

13:26 
3.9 

'  ISIS 

;  8 

22 

6:00 
9.» 

12.28 
3,1 

17::i3 
9,4 

Tu 

22 

1.D5       7:26 
—1,2         9.2 

13:44 
4.2 

18:34 
8.9 

Th 

22 

1:81 
-0.4 

7:49 
9.2 

14:16 
3.5 

19:14 

|nI  s 

23 

0:36 
—1.0 

6:51 
9.6 

13:11 

a.  6 

lti;14 
9.3 

W 

23 

1:52       8:15 
-0.7         9.1 

14:86 
4.1 

19:28 

8.4 

d 

F 

23 

2:16 
0.4 

8:33 
9.1 

15:10 
3.1 

20:12 

7.8 

M 

24 

1:34 
—1,0 

7:44 
9.2 

14;  01' 
3.9 

19:00 
8.9 

< 

Th 

24 

2:42       9:01 

0.0        8.9 

]r.:32 
3.8 

20:28 
7.9 

E 

S 

24 

3:05 
1.2 

9:16 
9.1 

16:08 
2.7 

21:16 

7.5 

c 

Tu 

25 

2:IS 

—0,0 

£1:35 
8.9 

14:.'t3 
4.2 

19:50 
8.7 

F 

25 

3:33        y:-^ 
0.8         8.8 

16:31 
3.4 

21:35 
7.4 

H 

25 

3-.51 
2.0 

10:00 
9.0 

16:54 
2.2 

22:26 

W 

26 

8:€6 
-0.1 

9.32 
8.5 

15:49 
4.3 

20:46 
8.2 

H 

26 

irM      10:43 

1.6         8.7 

17:27 
2.9 

22:47 
7.4 

M 

26 

4:40 

2.8 

10:45 
9.0 

17:48 

1.7 

23:34 

7.0 

Th 

27 

4:02 
0.5 

10:29 
8.4 

4,1 

21:52 
7.8 

E 

S 

27 

5:21      11:32 

2.3         8.8 

1822 
2.3 

23:59 
7.3 

Tu 

27 

5:38 
3.6 

11:29 
9.0 

18:40 
1.1 

F 

28 

5:01 
1.1 

11:25 
8.3 

17:55 
3.7 

23:04 
7.6 

iJ 

28 

6:17      i2:lfi 

2,9         8,8 

19:16 
1.6 

A 

W 

28 

0:38 
7.2 

6:38 
3.9 

12:14 
9.1 

19:32 
0.6 

S 

29 

6:01 
l.T 

12:'20 
8.1 

18:50 
3.1 

.    .     . 

Tu 

29 

1:02       7:15 
7.  &        3. 3 

12:68 
9.0 

20:06 
0.9 

Th 

29 

1:36 
7.4 

7:36 
4.3 

12:r.8 
9.1 

20:19 
0.1 

E 

§ 

30 

0:36 
7.6 

2a 

13:04 
8.6 

19:45 
2.4 

W 

30 

2.^       8:10 
7,8         3-6 

13:38 
9.2 

20:51 
0.3 

F 

30 

251 
7.7 

8:84 
4.4 

13:42 
9.1 

21  iM 
-0.3 

M 

31 

IrJO 
8.0 

7:56      13:44 
2,4         8.8 

ibe^l  ill  i]w  ftrd+ 

jtyw  Wail  IT,  \\h 
low  mffari  sta 
s  ^— )  iflgii  Jh  Ui 
Ck)smcipoIitnn 
grenternrtliit 

.  1st  qimr.:  Q, 
ill  apfjget!  or  p 

20:34 
1.6 

S 

S 

31 

3:'2D 
8.0 

9:90 
4.5 

14:26 
9.2 

21:49 
-0." 

TheUd 
a  comparis 
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whieh  \»  5 
chart,  unh 
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'iiil  p.  m. 

^uator;  A 

es  ar«  pla 
on  (if  c'on: 

1  Ltiwtr  I 

2  Jett  bo 

ae  tiscd  I?* 

'  moon ;  J 
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T  of  rn^< 
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fc»ru  ihi 
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full  m 
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To 
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t-nc 
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;  C. 

',  wi 
a  til 

■  iri 
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3d 

th  their  time^  un  the  first  line  and  heights  c 
Lhi^r  U  is  li  iKli  <'r  low  water.    The  heights,  in 
y  tho  datum  of  soundings  on  the  Admiral 
dfpth  iPf  wflitT,  add  the  tabular  height  V 
which  cartG  subtract  it. 
cridbin  E.;  0>^  is  midnight,  12^'  is  noon;  all 
aud  when  diminished  by  12 give  the  times i 

luar.;  E,  moou  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

0  the  soundings  give  I.  on  the 

hours  less  than  12  are  ia  the 
sifl«r  noon;  for  instance,  15:4" « 

farthest  north  or  south  of  the 

1 


Digitized  by 


Google 


SHANGHAI  (Wusung  Inner  Bar),  CHINA,  1910. 


189 


JANUARY. 


a  ,Dayof- 

Time  an 

dHeig 

a  w. 

MO. 

Lowl 

'  s 

1 

8:39 
6.4 

11:22 
1.3 

s 

2 

OKX) 
0.0 

4:28 
6.2 

r^ 

3 

0:42 
0.6 

554 
5.9 

A  Tu 

4 

1.-28 

1.1 

6:28 
5.8 

W 

5 

2Kn 

1.6 

7:49 
6.0 

,Th 

6 

2:51 
2.0 

9:01 
6.3 

F 

7 

4K)0 
2.2 

9:52 
6.9 

S 

8 

5:18 
2.8 

10:87 
7.5 

s 

9 

6:20 

2.1 

11:15 
8.1 

M   10 

a  Tu  11 

W  12 

Th  13 

F    14 

.  S  '  15 

S    16 

K   M    17 

D  Tu  isl 

w  19' 

Th  20 1 

i 
F    21 1 

S  22 
N    S    23 

M  24 
OlTu  25 

\V|26 

Th  27 


Mi  31 


7:10 
1.8 

0:13 
6.6 

O'M 
6.8 

1:36 
7.0 

2:17 
7.1 

2:59 
7.1 

3:42 
7.0 

4:80 
6.9 

0:80 
0.4 

1:10 
1.0 

1:50 
1.5 

2:44 
2.0 

4:08 
2.2 

5:38 
2.1 

6:42 
1.9 

7:33 
1.5 

0:40 

6.0 

1:20 
6.8 

2:00 
7.0 

2:40 
7.0 

3:18 
7.0 

4:00 
7.0 


11:56 

8.8 

7:52 
1.8 

8:32 
1.4 

9:11 
1.1 

9:50 

1.2 

10:30 
1.2 

11:10 
1.2 

11:6:1 
1.3 

5:26 
6.7 

6:26 
6.6 

7:13 
6.7 

8:58 
7.0 

10:00 
7.5 

10:.')3 
8.2 

11:40 
8.8 

12:22 
9.3 

8:17 
1.1 

8:39 
0.8 

9:38 
0.7 

10:20 
0.7 

11:00 
0.9 

11:41 
1.2 


16:01 
8.6 

12^*7 
1.5 

12:54 
2.1 

13:45 
2.4 

14:38 
2.7 

15:55 
2.7 

17:24 
2.3 

18:25 
1.6 

19:13 
1.0 

19:55 
0.4 

12:35 

9.4 

13:15 

9.8 

13:55 
10.0 

14:37 
10.0 

16:20 
9.7 

16:05 
9.1 

16:52 
8.4 

12:38 
1.5 

13:27 

l.S 

14:27 
2.0 

16:07 
1.9 

17:42 
1.4 

18:44 
0.7 

19:33 
0.0 

20:17 
—0.6 

13:02 
9.5 

13:42 
9.7 

14:21 
9.5 

15:00 


15:37 
8.7 

16:20 
8.0 


16:48 
7.8 

17:89 
7.0 

18:41 
6.3 

19:59 
5.8 

21:10 
5.7 

22:03 
5.9 

22:50 
6.1 

23:32 
6.4 


20:35 
—0.1 

21:13 
—0.5 

21:53 
—0.7 

22:32 
—0.7 

23:10 
-0.5 

23:50 
— O.l 


17:47 
7.5 

18:53 
tf.7 

20:13 
6.1 

21:28 
5.9 

22:27 
5.9 

23:14 
6.0 

23:59 
<i.3 


20:57 
— O.H 

21:36 
— l.U 
22:15 
—0.9 

22  52 
-0.5 

23:30 
-0.1 


c  ,  Day  of— 
S    W.  |Mo. 


A  Tu,    1 

c'wl    2! 
Th;   3 

F'   4 

I  S  :   5 

s!  6 

s,M'    7 
tJ    8J 
W     9 1 

•  Th.  10 
F  11' 
S    12 

p  s  13' 

M  1 14 
Tu  15 
W  16 


iF'lBj 
S    19 

N    S   20' 
M   21' 
Tu  22 
W  23 

O  Th  24! 
F   25 
:  S    26 

K  I  S    27 
M   28 


FEBRUARY. 

1 

Time  and  Height  of  High  and 
Low  Water. 

0K)5 
0.5 

4:47 
6.8 

12:20 
1.6 

17:02 
7.3 

0:38 
1.1 

5:85 
6.7 

13:02 
2.1 

17:60 
6.5 

1.17 
1.6 

6:81 
6.4 

18:40 
2.5 

18:51 

6.8 

I'M 
2.1 

7:48 
6.4 

14:37 
2.7 

20:10 
5.4 

2:13 
2.6 

9:  1 
6.6 

16:32 
2.5 

21:27 
5.3 

8:86 

2.8 

7.1 

18:00 
1.9 

22:26 
5.5 

5:50 
2.6 

10:52 

7.7 

18:62 
1.1 

23:12 
5.9 

6:48 
2.4 

11:85 
8.5 

19:85 
0.4 

28:67 
6.4 

7:34 
1.9 

12:18 
9.2 

20:15 
—0.3 

0:39 
6.9 

8:15 
1.1 

12:59 
9.7 

20:53 
-0.7 

i:22 
7.3 

8:58 
0.9 

13:40 
10.1 

21:30 
-1.0 

2:01 
7.7 

9:32 
0.6 

14^22 
10.1 

22:07 
-0.9 

2:42 
7.9 

10:12 
0.4 

15:03 
9.8 

22:44 
—0.7 

3:28 
8.0 

10:51 
0.4- 

15:45 
9.3 

23:22 

—0.2 

4:06 
7.9 

11:35 
0.5 

16:80 

8.4 

0:00 
0.4 

4:54 
7.8 

12:18 
0.9 

17:17 
7.5 

0:38- 
1.1 

5:47 
7.4 

18K)6 
1.4 

18:14 
6.5 

1:15 
1.7 

6:53 

7.0 

14K)5 
1.7 

19:33 
5.6 

2:01 
2.3 

8:18 
6.9 

15:40 
1.9 

21:05 
5.2 

3:38 
2.6 

9:38 
7.1 

17:25 
1.5. 

22:17 
5.2 

5:24 
2.5 

10:37 
7.6 

18:30 
0.8 

2:^:08 
5.5 

6:31 
2.0 

11:27 
8.2 

19:17 
O.l 

23:50 
6.0 

7^20 
1.4 

12:10 

8.7 

20:00 
-0.4 

0:29 
6.5 

8:05 
0.8 

12:48 
9.0 

20:36 
—0.7 

7.0 

8:48 
0.4 

13:25 
9.2 

21:18 
—0.8 

1:42 
7.4 

9:21 
0.3 

14.-02 
9.2 

21:48 
—0.7 

2:18 
7.8 

9:59 
0.3 

14:37 
9.0 

22:23 
-0.3 

2:56 
7.9 

10:36 
0.5 

15:12 
8.6 

22:56 
0.1 

MARCH. 


c  Day  of- 

g  

S    W.Mo. 


I  Time  and  Height  of  High  and 
I  Low  Water. 


A    Tu  1 

W  21 

Th.  3; 

C'F  '  4 

,si  6! 


s  ;  S  ,   6  ' 

!m;7| 

i 

Tu;  8; 

w|  9 
Th  10 

F '  11  i 

S  12 
S  13 
M   14 

Tu!  15 1 
W  16 

;Th  |i7 

1)    F  1 18  i 

N     S    19 

I 

S  20 
M  21 
Tu  22 
W  23 


S< 


Th  24, 


F   25' 
S    26 
S   27 ' 
M  '  28 , 
Tu  29 
W  30 
Th  31 


8:80 
7.9 

4:18 
7.8 

4:55 
7.4 

0:22 
1.8 

0:42 
2.3 

1:08 
2.8 

2:05 
8.1 

.5:17 
8.1 

6:26 
2.3 

7:12 
1.6 

0:22 
7.3 

1:02 
7.9 

1:41 
8.5 

2:20 

8.8 

3:00 
9.0 

3:40 
8.9 

4:35 

8.5 

0:11 
1.8 

0:56 
2.1 

1:46 
2.7 

3:14 
3.0 

5:07 
2.7 

6:15 
2.0 

7K)4 
1.3 

0:13 
6.8 

0:48 
7.4 

1:21 
8.0 

1:54 

8.4 

2:27 
8.6 

3:05 
8.6 

3:40 

8.5 


11:18 
0.8 

11:50 
1.3 

12:25 
1.7 

5:42 
7.0 

6:44 
6.6 

8:05 
6.5 

9:24 
6.8 

10:25 
7.4 

11:15 
8.2 

11:58 
8.9 

7:54 
LO 

8:83 
0.4 

9:13 
0.0 

9:52 
—0.3 

10:34 
-0.3 

11:16 
0.0 

12:02 
-0.4 

5:14 
8.0 

6:18 
7.3 

7:38 
6.8 

9:15 
6.7 

1052 

7.1 

11:12 

7.7 

11:52 

8.1 

7:45 
0.7 

8:24 
0.3 

9:01 
0.1 

9:37 
0.1 

10:13 
0.3 

10:50 
0.6 

11:25 
0.9 


15:48 
8.0 

16:28 
7.4 

17:10 
6.6 

12:59 
2.1 

13:47 
2.4 

15:23 
2.5 

17:21 
2.0 

18:24 
1.1 

19:10 
0.4 

19:49 
-0.2 

12:40 
9.6 

13:22 
9.9 

14:02 
9.9 

14:41 
9.6 

15:22 
8.9 

16:03 
8.1 

16:50 
7.1 

12:53 
1.0 

13:W 
1.5 

15:16 
1.8 

16:58 
1.5 

18:04 
0.9 

18:58 
0.3 

19:84 
—0.2 

12:28 
8.5 

13:02 
8.6 

13:37 
8.6 

14:10 
8.5 

14:45 

8.2 

15:18 
7.8 

15:57 
7.2 


23:29 
0.7 

23:58 
1.3 


18.-03 
5.8 

19:18 
6.1 

20:58 
4.9 

22:a5 
6.2 

22:56 
5.8 

23:40 
6.5 


20:26 
—0.7 

21:03 
-0.9 
21:40 
—0.8 

22:15 
-0.4 

22:54 
0.0 

23:31 
0.6 


17:44 
6.0 

18:58 
5.1 

20:52 

4.8 

22:18 
5.1 

23:02 
5.6 

23:89 
6.2 


20:10 
—0.4 

20:45 
—0.4 

21:20 
—0.8 

21:53 
0.1 

22:25 
0.6 

22:55 
1.1 

23:22 
1.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  height««  on  the  .second  line  of  each  day; 
a  eompariiion  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Cliartsfor  this  region,  and  which 
i«  4.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tlie  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  ca.«H;  subtract  it. 

The  time  used  is  Cosmopolit<m  Standard,  120th  meridian  E.;  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  aftemtmn  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  8:47  p.  m. 

9,  new  moon;  }).  1st  qnar.:  O-  full  moon;  ^.  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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.-  _ 

~ 

AP 
Time  an 

RIL. 

" 

MAY. 

ju: 

WE. 

1  Heigh 
Low^ 

! 

^ 

Day  of— 

dHelghtof  High  and 
Low  Water. 

53*  'Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 
C 

Day  of— 

Timeam 

t  of  High  and 
ater. 

W. 

Mo. 

^ 

W. 

MO. 

W. 

Mo. 

F 

1 

4:22 
8.0 

12:08 
L2 

16:88      23:60 
6.4         L9 

S 

1 

4:89 
8.0 

12:32 
L2 

17KJ8 
5.5 

W 

1 

0:48 
2.5 

6:15 
7.2 

18:60      19:18 
1. 1          6. 3 

S 

2 

6:06 
7.5 

12:40 
L7 

17:82    .    .    . 
6.6    ..    . 

c 

M 

2 

0:12 
2.6 

5:80 
7.4 

'18:18 
L4 

18:17 
4.9 

Th 

2 

1:46 
2.6 

7:82 
6.9 

14:43      20:40 
L2          6.8  1 

8 

s 

8 

0:12 
2.6 

6K)0 
7.0 

18:80      18:40 
2.0         4.9 

Tu 

3 

0:58 
2.8 

6:40 
6.9 

14:18 
L5 

19:54 
4.9 

E 

F 

3 

2:62 
2.4 

8:50 
6.9 

16:47      21:40 
L8         6.6  : 

M 

4 

0:SS 
8.0 

7:17 
6.6 

14:43      20:24 
2.0         4.7 

W 

4 

1:67 
8.0 

8M» 
6.8 

15:81 
L4 

21:18 
5.4 

8 

4 

4:22 
2.0 

9:58* 
7.1 

16:66  .  22:27  1 
L2          7-4  1 

Tu 

6 

1:66 
8.2 

8:47 
6.7 

16:80      21:46 
L7         6.1 

Th 

5 

8:87 
2,7 

9:26 
7.1 

16:60 
1.2 

22:12 
6.1 

S 

5 

5:42 
L8 

10:48 
7.8 

17:65      28:08  ' 
LO         8,2 

W 

6 

4:84 
2.8 

9:67 
7.2 

17:45      22:30 
LI         6.8 

F 

6 

6:12 
2.0 

10:24 
7.6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  iirst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecative  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.7  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  Ubular  height  to  the  soundings  given  on  tne  chart, 
unless  a  minus  ( -)  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is 

I  3:47  p.  m. 

j         #,  new  moon;  }),  Ist  quar.;  0«  f^H  moon;  (£,  8d  quar.:  E,  moon  on  the  equator;  X,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.7 

4:58 
2.6 

11:40 
5.9 

19.29 

-0.5 

1 

13 

4:57      111)H 
1.7         6.5 

I'M 
^-0.4 

,     ,     . 

N 

F 

13 

1K>5 
3.0 

4:45 
2.4 

11:14 
6.1 

18:52 
-0.7 

Mi  13 

i 

8:05 
2.8 

5:43 
2.7 

1229 
5.8 

20:30 

ao 

1 

14 

0:4ft       {^:26 
3.6         2.1 

11:44 
5.5 

19:^10 
-0.3 

S 

14 

2:20 
2.9 

5:14 
2.6 

11:59 
5.8 

19:56 
-0.5 

|Tu  14- 

4:13 
3.0 

6:56 
2.9 

13:17 
4.6 

21:10 
U.4 

N,F 

15 

2:06       6:60 
3.0        14 

12-25 

5.4 

20.12 
0.0 

s 

15 

4KM 
2.8 

5:40 
2.7 

12:45 
5.3 

21:04 
—0.1 

})   \V !  15 

5:05 
3.3 

9K» 
3.0 

14:10 
8.9 

21  :M 
0.9 

Ms 

16 

4:04       «:1D 
'I.»        2.ti 

13:10 

5.2 

21:38 
0.1 

D 

M 

16 

13:40 
4.7 

22.-09 
0.2 

•    • 

E|Th'l6 

6:42 
3.7 

11  «1 

2.8 

15:18 
8.2 

22::U 
1.3 

i« 

17 

i4K>ft    -nm 

4.H         0.1 

Tu 

17 

6:44 
3.3 

9:50 
3.0 

14:50 
4.2 

23K)1 
0.5 

F 

17 

6:10 
4.0 

12:17 
2.4 

16:57 
2.7 

28:29 

1.0 

M 

IB 

7:40       fl:ft.'i 
3>3        3.2 

15:30 
4.6 

Zt:,=i5 
0.2 

W 

18 

7:13 
3.6 

11:36 
2.9 

16:16 
3.7 

23:45 
0.7 

A 

s 

18 

6:S6 
4.4 

13:10 
L9 

19:16 
2.7 

23:59 

1.6 

iTti 

19 

8:08      11:41 
3.5         $A 

1§:S7 
4.2 

Th 

19 

7:30 
3.9 

12:89 
2.6 

17:56 
3.4 

l» 

19 

6:59 
4.7 

18:54 
L4 

20.-35 
2.6 

\V 

20 

0:11        827 

0.3       3>e 

12:49 
2.7 

18'.35 
4.1 

E 

F 

20 

0:28 
l.l 

7:44 
4.2 

13:26 
2.0 

19:18 
8.3 

M 

20 

0:31 
L7 

7r21 
5.1 

14:34 
0.9 

21:26 
2.6 

Th  21 

0.4         4.0 

13-35 
2. 'J 

19:10 
4.L 

S 

21 

1:00 
1.2 

8:00 
4.6 

14K)6 
1.4 

20:'24 
3.2 

Tu  21 

1K)5 
2.0 

7:48 
5.5 

15:06 
0.3 

22:11 
2  6 

E 

F   22 

IM-      8::v'i 
O.ii         4.2 

14:15 
1,7 

20:30 
4.  L 

A 

S 

22 

1:29 
1.4 

8:18 
4.9 

14:45 
1.0 

21:20 
8.1 

|W  22 

1:41 
2.1 

8:14 
5.9 

15:42 
—0.2 

22:59 
2-6 

S    23 

2f21        9:10 
0.&         4.6 

14^51 
t2 

21:14 
4.0 

M 

23 

1:54 
1.5 

8:34 
6.2 

15:21 
Q.6 

22:04 
3.0 

O 

8 

Th  23 

• 

2:15 
2.1 

8:48 
6.2 

16.-21 
-0.6 

23:3^ 
2.6 

£l«;2^ 

2:46       9:28 
LO         4» 

16:30 
0-9 

21 :5l 
3.S 

O 

Tu 

24 

2:21 
L7 

8:63 
5.6 

15:51 
0.2 

22:47 
2.9 

F    24 

1 

2:50 
2.2 

9:28 
6.4 

17:01 
-0.9 

M 

25 

3:09       9:10 
L;i        5,0 

16:09 
0.6 

22::» 
3.5 

W 

25 

2:47 
L8 

9:16 
5.9 

16:31 
—0.1 

23:34 
2.7 

8    25 

0:21 
2.6 

3.-26 
2.2 

10:08 
6.5 

17:43 
-0.9 

Tu 

26 

3:30       9:57 
1.&         6.3 

16r3S 
0.4 

23:11 
8,2 

Th 

26 

3:14 
2.0 

9:44 
6.1 

17:12 
—0.4 

s 

26 

1:08 
2.6 

4K)5 
2.8 

10:42 
6.3 

1S:26 

-0.7 

\V 

27 

3:52      IOtIG 
1.7         6.6 

17:18 

o.:j 

23:59 

2.8 

s 

F  |27 

0:24 
2.6 

3:40 
2.1 

10:14 
6.1 

17:56 
—0.5 

M 

27 

1:45 
2.6 

4:46 

2.4 

11  .SO 
6.1 

19:12 

-0.5 

TU 

28 

4:14      10:41 
1.9         5.6 

18:01 
0.2 

S 

28 

1:19 
2.4 

8:59 
2.2 

10:51 
6.1 

18:45 
—0.4 

Tu 

28 

2:28 
2,7 

5:34 
2.4 

12:18 
5.6 

19;.58 
0.0 

F 

29 

D:AG       4:30 
2.6         2.1 

11:11 
5.6 

1^:55 
0.2 

H 

29 

11:34 
5.9 

19:86 
-0.3 

W 

29 

8:01 
2.7 

6:44 
2.5 

13:10 
5.0 

20:16 
0.4 

B 

S 

30 

2:C8       4:50 
2,5         2/S 

11:48 
^5 

19:,^5 
0.3 

M 
Tu 

30 
31 

12:20 
5.5 

13:16 
5.1 

20:36 
—0.1 

21:33 

•    •    • 

i 

Th 

30 

8:34 
8.0 

852 
2.6 

14:11 
4.4 

21:32 
0.9 

0.2 

Thetld 
a  CODlpa^idB 
from  Mt^an 
whkii  H*!. 

The  tk 
foTcmxjtifft 
U:47fv=m. 

68  are  pUced  in  the  order  of  occurrence,  wi 
on  of  consocuthe  heiglit^  will  indicate  whe 
LowtT  l^jw  WaLer.  whirh  is  approximate 
7  feet  below  mean  ^-a  Icvi  1,    To  Hnd  the  dt 
nm  ( -  J  sign  iH  belure  ttio  height,  in  whicli 
ae  U!^dl  is  Cosmopolitan  Smndard,  120th  m 
,  mO ,  all  greaier  nre  in  the  afiemoon  (p.m. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  height«,  Ir 
ly  the  datnm  of  soundings  on  the  Admiral 
;pth  of  water,  add  the  tabular  height  to  the 
c^ise  subtract  it. 

leridian  E.;  (J^  in  midnight,  12>>  is  noon;  all 
)  and  when  diminished  by  12  give  the  times  a 

>n  the  second  line  of  each  day:  1 
I  feet  and  tenths,  are  reckoinfd 
ty  Charts  for  thia  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
fter  noon;  for  instance,  15:4-  is 

moon;  ^.  tut  quar.;  Qi  f"!!  moon;  C'  3d  q 
,  1*,  moon  in  npugee  or  pt^rigee. 

uar.:  E,  moon  on 

the  equator:  N,  S,  moon  f 

arthest  north  or 

south  of  the 
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JU 

LY. 

1  Height  of  High  and 
LowWater. 

AUGUST. 

SEPTEMBER. 

'        ■ 

i 

pay  of— 

Timean< 

>1 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

'w. 

Mo. 

W.Mo. 

W. 

Mo. 

F 

1 

4:06 
8.5 

10:11     15:28 
2.8        8.7 

22:22 
1.4 

M 

1 

4:42 

4.7 

12:40 
0.8 

20:16 
2.8 

23:80 
2.6 

Th 

1 

2.6 

6:40 
5.2 

14:14 
-0.3 

21:39 
3.1 

!   S 

2 

4:51 
4.0 

11:89     17:14 
1.8        8.3 

28:19 

1.8 

Tu 

' 

5:46 
5.1 

13:88 
0.2 

21:16 
2.9 

•    •    • 

F 

2 

1:16 
2.5 

7:45 
5.4 

14:52 
-0.4 

22K)4 
3.3 

!  S 

3 

5:39 
4.4 

12:44     19:23 
1.1        8.1 

.    .    . 

N 

W 

3 

0:24 
2.6 

6:50 
5.6 

14:20 
-0.8 

21:55 
8.0 

S 

3 

2.*0d 
2.3 

8:36 
5.5 

15:25 
-0.8 

22:27 
8.5 

p 

M 

4 

0:02 
2.0 

6:28     18:40 
5.0        0.4 

20:48 
8.0 

Th 

4 

1:15 
2.6 

7:45 
5.9 

15:12 
-0.7 

22:80 
8.0 

• 

s 

4 

2:60 
L9 

9:20 
5.6 

15:58 
—0.1 

22:60 
8.7 

iTu 

5 

0:45 
2.1 

7K)9     14:81 
5.6     -0.3 

21:47 
8.0 

• 

F 

5 

2K» 
2.4 

8:87 
6.1 

16:54 
-0.8 

28:00 
3.1 

M 

5 

8:80 
L6 

T. 

16:26 
0.2 

28K)6 
8.9 

XW 

6 

138 
2.2 

7:64     15:19 
6.1     -0.8 

22:37 
2.9 

S 

6 

2:46 
2.2 

9:28 
6.1 

16U» 
-0.7 

28:32 
8.2 

E 

Tu 

6 

4:18 
L4 

10:40 
4.9 

16:55 
0.5 

28:22 
4.1 

•  Th 

7 

2:08 
2.2 

8:40     16K)5 
6.4     —1.2 

28:20 
2.9 

8 

7 

2.1 

10K» 
5.9 

17KB 
-0.5 

.    .    . 

W 

7 

4:54 
L8 

11:10 
4.5 

17:20 
0.9 

28:40 
4.8 

F 

8 

2:60 
2.2 

9:24      16:50 
6.5     — L2 

.    .     . 

M 

8 

OHX) 
8.8 

4:14 
1.9 

10:44 
5.6 

17:84 
-0.1 

Th 

8 

6:36 
L3 

11:40 
8.9 

17:40 
L3 

.    .    . 

S 

9 

OHX) 
2.9 

8:82     10K)7 
2.2        6.4 

17:80 
—1.0 

£ 

Tu 

9 

0:28 
8.4 

5H)0 
L9 

11:20 
5.1 

18K)2 
0.8 

A 

F 

9 

OKX) 
4.4 

6:14 
1.4 

12:15 
8.3 

17:54 
1.0 

l» 

10 

0:40 

2.8 

4:14      lO'M 
2.2        6.1 

18:14 
—0.7 

W 

10 

0:48 
8.6 

5:46 
1.9 

11:66 
4.5 

18:28 
0.7 

S 

10 

0:22 
4.6 

7«5 
1.5 

12:49 
2.8 

18:10 
L9 

M 

11 

irfao 

2.9 

4:58     11:80 
2.8        5.7 

18:50 
-0.2 

Th 

11 

1.-07 
8.8 

6:88 
2.1 

12:85 
8.8 

18:56 
L2 

s 

11 

0:50 
4.7 

8:15 
1.6 

13:40 
2.4 

18:80 
2.1 

T., 

12 

2KW 
8.0 

2:88 
8.2 

5:52     12:14 

2.5  5.0 

6:56      12:55 

2.6  4.3 

19:80 
0.3 

TOM 
0.7 

A 

1> 

S 

F 

12 
13 

154 

4.0 

2.-00 
4.1 

7:86 
2.2 

8aV5 
2.2 

13:10 
8.2 

18:48 
2.7 

19:20 
1.6 

19:85 
L9 

8 

M 
Tu 

12 
13 

1:35 
4.7 

2:15 
4.8 

9:50 
1.5 

F  '  W 

1135 
1.2 

j          1 

J  Thl4 

8:00 
8.5 

8:88 
8.8 

4:17 
4.1 

5K)0 
4.8 

8:25     18:84 
2.7        8.6 

10K)6      14:20 

2.7  8.0 

11:48      15:20 

2.8  2.7 

12:65     ISKX) 
L8        2.8 

20:32 
1.2 

21:15 
L6 

22:00 
1.8 

22:48 
2.0 

M 
Tu 
W 

14 
15 
16 
17 

2:85 
4.8 

8:28 
4.5 

4:17 
4.7 

5:22 
6.0 

10:50 
2.1 

12:17 
1.6 

14:40 
2.4 

19:50 
2,1 

W 

Th 
F 

S 

14 
15 
16 
17 

8:15 
4.8 

4:80 

4.9 

0:00 
2.7 

1:00 
2.4 

12:22 

0.7 

F 

A     S 

15 
16 
17 

13:08 
0.8 

6:50 
5.1 

5.4 

21.-00 
2.8 

18:50 
0.0 

14:24 
-0.3 

21  .-20 
8.0 

2L82 
8.3 

13K)6 

1.0 

18:46 
0.4 

21:45 
2.6 

.    .    . 

M   18 

5:44 

4.7 

18:43     20:80 
1.2        2.8 

23:40 
2.1 

Th 

18 

0H)5 
2.4 

6:28 
5.4 

14.-24 
-0.1 

22:00 
2.7 

s 

18 

1:50 
L9 

8K)6 
5.6 

14:68 
-0.8 

21:45 
8.6 

Tu 

1 

19 

6:22 
5.1 

14.'20     21:45 
0.7        2.5 

:  :  : 

F 

19 

1:06 
2.4 

7:28 
5.8 

15:00 
-0.6 

22:20 
2.9 

O 

M 

19 

2:35 
L4 

9K)0 
5.8 

15.-88 
-0.2 

22:04 
4.0 

1" 

20 

0:27 
2.2 

7K)6     14:50 
5.6        0.1 

22:18 
2.6 

S 

20 

1:55 
2.2 

8.-20 
6.1 

16:86 
-0.7 

22:40 
8.0 

E 

Tu 

20 

8:22 
0.9 

9:48 
6.7 

16:14 
0.1 

22:27 
4.3 

^   Th 

21 

1:15 
2.2 

7:60     15:27 
5.9     -0.4 

22:48 
2.7 

O 

l» 

21 

2:42 
1.9 

9:10 
6.8 

16:12 
-0.7 

28:03 
8.2 

P 

W 

21 

4K)6 
0.5 

10:85 
5.5 

16:46 
0.5 

22:54 
4.5 

O    F 

22 

2.-00 
2.2 

8:82      16:04 
6.2     —0.8 

23-20 
2.7 

M 

22 

8:28 
1.6 

9:66 
6.8 

16:47 
-0.5 

23:26 
8.4 

Th 

22 

4:57 
0.8 

11:28 
5.0 

17:20 
LO 

28:24 
4.7 

S 

23 

2:45 
2.1 

9:17      16:44 
6.6     —1.0 

28:48 
2.8 

Tu 

23 

4:18 
1.3 

10:42 
6.0 

17.24 
-0.1 

23:60 
8.7 

F 

23 

5:46 
0.2 

12:16 
4.8 

17:50 
1.6 

s 

24 

8:28 
1.9 

10:00     17:20 
6.6     -0.9 

•    •    • 

W 

24 

5K)0 
1.1 

11.-26 
6.7 

17:86 
0.4 

.    .    . 

8 

24 

OKX) 
4.9 

6:88 
0.2 

13:15 
8.5 

18:20 
2.1 

Mj26 

0:20, 

4:12     10:44 
1.9        6.4 

18K)0 
—0.6 

p 

Th 

25 

0:16 
8.9 

5:60 
1.0 

12:11 
5.0 

18:30 
0.9 

l» 

25 

0«8 
5.0 

7:49 
0.8 

14:40 
2.9 

18:45 
2.6 

Tu  26 

0:52 
2.9 

lao 

8.1 

1:48 
8.4 

5K»     11:28 
L8        6.0 

5:54     12:17 
1.8        6.6 

6:55     18:10 
L8        4.8 

18:37 
-0.2 

19:16 
0.3 

19:55 
0.9 

<L 

F 

8 

26 
27 

28 

0:45 
4.1 

1:26 
4.2 

2H)5 
4.4 

6:60 
LI 

7:54 
LI 

9H)6 
LO 

18K)5 
4.3 

14:05 
8.4 

16:02 
8.0 

19:12 
L6 

19:46 
2.1 

20:26 
2.6 

§ 

M 
Tu 
W 

26 
27 

28 

1:20 
5.0 

2:16 
4.9 

8:20 
4.7 

9:18 
0.4 

.    .    . 

.    .    . 

E    w 

27 

28 

10:60 
0.8 

Th 

12K>5 
0.2 

20:28 
8.1 

28:18 
2.9 

<l 

F 

29 

2:20 
8.7 

8:20     14:10 
1.8        4.0 

20:86 

1.5 

M 

29 

2:54 
4.6 

11:09 
0.9 

18:46 
2.9 

21:42 
2.7 

Th 

29 

4:64 
4.6 

13H)0 
0.1 

20:46 
3.3 

S 

30 

8:00 
8.9 

9:44      16:82 
L7        8.8 

21:37 
2.0 

N 

Tu 

30 

8:56 
4.8 

12:28 
0.4 

20:30 
2.9 

23:13 
2.7 

F 

30 

0:30 
2.8 

6.30 
4.7 

13:42 
0.1 

21:06 
3.6 

p    S 

31 

8:45 
4.8 

11:20     18:00 
1.3         2.9 

22:30 
2.3 

W  31 

5:18 
4.9 

18:27 
0.0 

21:14 
3.0 

Thetid 
acomparia 
tTom  Mean 
which  is  2. 
unless  a  ml 

The  tin 
(a.m.),all] 

#,  new 
equator:  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 

Lower  Low  Water,  which  is  approximate 
7  feet  below  mean  sea  level.    To  find  the  de 
nuB  (— )  sign  is  before  the  height,  in  which 
le  used  is  Cosmopolitan  Standard,  120th  merl 
greater  are  in  the  afternoon  (p.  m.)  and  whei 

moon;  }),  Ist  quar.;  0>  ^11  moon;  (^,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

:h  their  times  on  the  first  line  and  heights  c 
her  it  la  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it 

dian  E.;  0^  ismidnlght,  12b  la  noon;  all  hours 
1  diminished  by  12  give  the  times  after  noon 
luar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  are  In  the  forenoon 

for  instance.  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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OCTOBER. 

1 

NOVEMBER. 

~     ' 

DECEMBER. 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

A 

Day  of— 
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7.8 

Th 

24 

4.-02 
2.7 

9:88 
7.8 

16:19 
-0.3 

22:45 
7.3 

0  Ta 

25 

4:28 
8.6 

9:45 
7.6 

16:48      23:39 
— L*8         7.1 

F   25 

5:20 
2.3 

11:10 
8.0 

17:41 
-0.7 

.    .    . 

F 

25 

4:82 
2.0 

10:21 
7.7 

16:49 
—0.2 

23.-09 
7.4 

i           "^ 

26 

4:59 
8.8 

10:81 
7.8 

17:22    .    .    . 
-L4    .    .    . 

8 

26 

0:10 
7.4 

6:46 
L9 

11:45 
8.0 

18K)6 
-0.4 

O 
£ 

8 

26 

4:68 
L6 

10:69 
7.9 

17:14 
0.1 

23:29 
7.6 

Th 

i  F 

27 
28 

0:12 
7.1 

0:48 
7.0 

5:80 
8.1 

6:00 
2.8 

11:18      17:58 
8.0     — L3 

11:52      18:29 
8. 0     —0. 9 

E 

l»   27 
M,28 

0:81 
7.4 

0:50 
7.4 

6:12- 
L5 

6:89 
L2 

12:19 
7.9 

12:49 
7.6 

18:81 
0.1 

18:56 
0.6 

A 

M 

27 

28 

5:21 
LO 

5:46 
0.7 

11:80 
7.9 

12:00 
7.7 

17:39 
0.6 

18KW 
0.9 

23:46 
7.6 

:  s 

29 

1:09 
7.0 

6:31 
2.5 

12:80      18:69 
7.8     —0.4 

1 

Tu 

29 

7.5 

6:10 
0.5 

12:29 
7.5 

18:20 
L3 

Ej  |» 

30 

1:34 
7.0 

7:04 
2.2 

13KJ8      19:27 
7.4         0.2 

1 

W 

30 

0:26 
7.6 

6:88 
0.8 

13K)0 
7.1 

18:41 
L8 

M 

31 

1:59 
6.9 

7:40 
2.1 

18:45      20K)0 
7.0         0.9 

1 

Th  31 

1 

0:49 
7.4 

7K)6 
0.3 

18:84 
6.6 

19K)6 
2.2 

The  tld 
1  a  comparisi 
'  from  Mean 

is  4.1  feet  b 
1  a  minus  (- 
1        The  tin 

are  in  the  1 

instance,  1. 
!        •.  new 

equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  helKhts  will  indicate  whe 
i  Low  Water,  which  is  approximately  the 
©low  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 
16  used  iB  Singapore  Mean  Local  Civil,  for  t 
forenoon  (a.  m.),  all  greater  are  In  the  aften 
>:47l8  8:47  p.m. 

moon:  D,  Ist  quar.;  O,  ^»n  moon;  C,  8d  ( 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.  The  heights,  in 
datum  of  soundings  on  the  Admiralty  Cha 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

he  meridian  108°  51'  £.;  0»  is  midnight,  12ii 
noon  (p.m.)  and  when  diminished  by  12  i 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

rts  for  this  region,  and  which 

ngs  given  on  the  chart,  unless 

is  noon;  all  hours  lewi  than  12 
rive  the  times  after  noon;  for 

farthest  north  or  south  of  the 
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APRIL. 

MAY. 

'hand 

S 

JUNE. 

Time  and  Height  of  Hi| 
Low  Water. 

1 

Day  of— 

Time  and  Hel^tof  High  and 
Low  Water. 

a  Day  of— 
a    W.iMo. 

""71 1 

1 

Time  and  Height  of  Hifi 
Low  Water. 

Dayof- 

fh  and 

W. 

Mo. 

W. 

Mo. 

F 

1 

1:16 
7.2 

7:40 
0.4 

14:16 
6.1 

19:39 
2.8 

1:11 
7.0 

8:01 
0.1 

14:58 
6.8 

19-.59 
3.8 

c 

W 

1 

2:54 
6.4 

9:48 
0.7 

16:62 
6.9 

22:17 
3.7 

8 

2 

1:44 
6.9 

8.-24 
0.7 

15K» 
5.5 

20:16 
3.5 

C 

1 

1:64 
6.6 

8:66 
0.5 

16K)9 
5.4 

21:00 
4.1 

Th 

2 

4:16 
6.1 

10:65 
L2 

17:50 
6.0 

23:45 
3.2 

8 

S 

3 

2^9 
6.5 

9:19 
1.0 

16:25 
5.0 

21K)6 
4.0 

H» 

2:56 
6.1 

10K)6 
LO 

17:40 
5.3 

22:33 
4.4 

£ 

F 

3 

5:49 
6.0 

12:10 
L6 

18:66 
6.3 

.     .    . 

M 

4 

8:11 
6.0 

10-.S2 
1.4 

18:35 
4.9 

22:88 
4.4 

VV 

'    4 

4:30 
5.8 

11:84 
L2 

19:06 
5.7 

.    .     .■ 

S 

4 

IKX) 
2.4 

7:13 
6.8 

18:26 
L8 

19:45 
6.5 

Tu 

5 

4:46 
6.7 

12:11 
L4 

20:19 
5.5 

.    .    . 

Th 

.'> 

0:33 
4.0 

6:14 
6.9 

12:59 
1.2 

19:69 
6.2 

SI 

5 

1:56 
L5 

8-.28 
6.8 

14:26 
2.0 

20:27 
6.9 

W 

6 

1:15 
4.4 

6:36 
5.8 

18:41 
1.0 

21:00 
6.2 

E 

F 

t'f 

1:48 
8.1 

7:89 
6.4 

14:03 
1.0 

20:40 
6.7 

P 

M 

6 

2:46 
0.6 

9:25 
7.2 

15:16 
2.8 

21:06 
7.3 

Th 

7 

2:80 

8.8 

7:69 
6.4 

14:43 
0.4 

21:32 
6.7 

S 

" 

2:84 
2.1 

8:41 
7.1 

14:57 
LO 

21:14 
7.1 

• 

Tu 

7 

8:88 
-0.3 

10:20 
7.4 

16.-00 
2.6 

21:45 
7.6 

F 

8 

8.-09 
2.9 

8:69 
7.2 

15:29 
0.1 

22:00 
7.2 

l» 

.s 

8:15 
1.1 

9:34 
7.6 

15:44 
LO 

21:45 
7.4 

W 

8 

4:19 
-LI 

11:11 
7.4 

16:39 
2.9 

22:28 

7.9 

E 

S 

9 

8:44 
L9 

9:49 
7.9 

0.0 

22:29 
7.5 

P 

• 

M 

1> 

8:58 
0.2 

10:22 
8.1 

16.-22 
L3 

22:17 
7.7 

N 

Th 

9 

5:04 
-L5 

12.-00 
7.2 

17:15 
3.1 

23KK 
8.0 

• 
P 

8 

10 

4:19 
1.0 

10:32 

8.4 

16:46 
0.1 

22:56 
7.7 

Tu 

11  ► 

4:80 
-0.6 

11:06 

8.1 

'fi*? 

22:49 
7.9 

F 

10 

5:48 
-L6 

12:47 
7.0 

17:68 
8.8 

23:43 
8.0 

M 

11 

4:58 
0.2 

11:14 
8.6 

17:22 
0.5 

23:23 

7.8 

W 

11 

5:10 
-1.2 

11:52 
7.9 

17-.81 
2.2 

28:22 
8.0 

S 

11 

6-.31 
-1.4 

13:84 
6.5 

18:88 
3.4 

.     .    . 

Tu'l2 

1 

6:80 
-0.5 

11:56 
8.6 

17:66 
LO 

23:52 
7.9 

N 

Th 

I'J 

5:61 
-L4 

12:39 
7.4 

18:05 
2.7 

23:58 
8.0 

s 

12 

0:28 
7.8 

7:19 
-LO 

14:21 
C.8 

19:19 
3.6 

W.13 

6.-07 
-0.9 

12:40 
8.1 

18:29 
L7 

.    .    . 

F 

1.: 

6:86 
-1.3 

13:80 
6.7 

18:43 
3.2 

.    .     . 

]M 

13 

1:16 
7.4 

8K)7 
-0.8 

15:12 
6.0 

20:12 
3.6 

Th  14 

1 

0:25 
7.9 

6:46 
-0.9 

13:29 
7.4 

19:04 
2.4 

S 

1^ 

0:88 
7.7 

7.-25 
-0.9 

14:25 
6.2 

19:26 
3.6 

D 

Tu 

14 

2:10 
6.9 

9:00 
0.3 

16K)6 
6.1 

21.-20 
3.5 

N 

FI15 

'  1:00 
7.7 

7:84 
-0.6 

14:24 
6.6 

19:41 
3.2 

s 

L. 

1:21 
7.8 

8:19 
-0.3 

15:84 
5.7 

20:20 
8.9 

W 

15 

8:17 
6.3 

9:56 
LI 

16:67 
6.1 

22:41 
8,3 

}) 

S 

16 

1:40 
7.2 

8:29 
-0.1 

15:85 
5.6 

20:80 
3.8 

D 

M 

H, 

2:19 
6.7 

9:24 
0.3 

16:55 
5.7 

21:39 
4.0 

E 

Th 

16 

4:36 
5.8 

10:57 
L7 

17:47 
6.2 

l» 

17 

2:81 
6.7 

9:39 
0.6 

17:26 
5.3 

22:41 

4.4 

Tu 

17 

3:31 
6.1 

10:40 
0.9 

18:16 
5.8 

23:45 
4.0 

F 

17 

0:05 
2.8 

6:01 
5.6 

12K» 
2.3 

18:35 
6.2 

M 

18 

8:44 
6.2 

11:14 
0.9 

19:20 
5.6 

W 

18 

5:11 
6.8 

12:09 
L8 

19:14 
6.1 

A 

S 

18 

1:10 
2.4 

7:21 
6.8 

13:10 
2.7 

19:22 
6.4 

Tu- 

19 

0:48 
4.4 

5:32 

5.8 

13:04 
1.0 

20:20 
6.2 

Th 

l\f 

1:18 
8.8 

6:50 
5.9 

13:21 
L5 

19:56 
6.4 

s 

19 

2.-04 
L7 

8:28 
6.9 

14.-04 
2.9 

20.-03 
6.7 

W 

20 

2:U 
8.8 

7:16 
6.0 

14:17 
0.8 

21:01 
6.6 

E 

F 

2(» 

2:10 
2.5 

8:08 
6.2 

14:16 
L7 

20:81 
6.7 

M 

20 

2:48 
LI 

9:21 
6.1 

14:48 
8.1 

20:40 
6.9 

Th  21 

1 

2:67 
2.9 

8:30 
6.5 

15:06 
0.7 

21:32 
7.0 

S 

21 

2:61 

1.8 

8:56 
6.6 

14:59 
L8 

21:03 
6.9 

Tu 

21 

8:28 
0.5 

lOKW 
6.3 

16:24 
3.2 

21:14 
7.1 

E 

F 

22 

8:81 
2.1 

9:23 
'    7.0 

15:44 
0.7 

21:69 
7.3 

A 

s 

2'J 

3:25 
1.1 

9:41 
6.9 

15:35 
2.0 

21:30 
7.2 

W 

22 

3:55 
0.0 

10:45 
6.4 

15:66 
8.2 

21:46 
7.3 

S 

23 

4:00 
L4 

10:05 
7.4 

16:14 
0.9 

22:21 
7.4 

M 

2:; 

8:54 
0.6 

10:20 
7.0 

16KM 
2.2 

21:56 
7.4 

o 

8 

Th 

23 

4.-26 
-0.4 

U:20 
6.4 

16:27 
8.8 

22:20 
7.5 

5 

l» 

24 

4:27 
0.9 

10:40 
7.5 

16:41 
LI 

22:43 
7.5 

O 

Tu 

24 

4:21 
0.1 

10:56 
7.0 

16:27 
2.5 

22:21 
7.5 

F 

24 

5K)0 
-0.7 

11:56 
6.5 

17K)0 
3.8 

22:53 
7.7 

m|25 

4:50 

7.8 

11:12 
7.6 

17H)6 
L5 

23K» 
7.6 

W 

2r> 

4:47 
-0.3 

11:29 
6.9 

16:51 
2.7 

22:46 
7.6 

S 

26 

5:85 
— LO 

12:80 
6.6 

17:86 
8.2 

23:30 
7.7 

Tu  26 

5:14 
0.1 

U:41 
7.4 

17:24 
1.8 

28:28 
7.6 

Th 

2(. 

5:15 
-0.5 

12.-01 
6.7 

17:16 
2.8 

23:14 
7.6 

8 

26 

6:11 
-LO 

1SK)6 
6.6 

18:10 
8.2 

.     .    . 

• 

W  27 

6:39 
-0.2 

12:11 
7.1 

17:45 
2.1 

28:45 
7.6 

8 

F 

27 

-5:49 
-0.7 

12:36 
6.6 

17:46 
8.0 

23:44 
7.6 

M 

27 

0:10 
7.7 

6:51 
—0.9 

18:44 
6.7 

18:54 
3.1 

Th 

28 

6K)8 
-0.8 

12:44 
6.8 

18:11 
2.4 

S 

2K 

6:22 
-0.8 

18:13 
6.5 

18:20 
3.2 

Tu 

28 

0:56 
7.5 

7:86 
-0.6 

14.-27 
6.6 

19:46 
3.1 

F 

29 

0:10 
7.6 

6:40 
-0.3 

18:20 
6.6 

18:40 
2.8 

8 

21' 

0:19 
7.4 

7:08 
-0.6 

18:66 
6.2 

19:01 
8.5 

W 

29 

1:46 
7.2 

8:25 
0.0 

15:14 
6.5 

20:41 
2.9 

S 

S 

30 

0:40 
7.3 

7:18 
-0.2 

14:08 
6.1 

19:15 
3.3 

M 

3(1 

0:59 
7.2 

7:49 
-0.3 

14:48 
6.2 

19:48 
3.7 

J 

Th  30 

2:46 
6.8 

9:19 
0.6 

16:01 
6.4 

21:46 
2.7 

Tu 

31 

1:49 
6.8 

8:41 
0.2 

15:46 
6.0 

20:57 
3.8 

i        , 

The  tid 
a  compariM 
from  Mean 
which  is  4. 
unless  a  m 

The  tin 
are  in  the  1 
instance,  IS 

es  are  placed  in  the  order  of  occurrence,  wit 
)n  of  consecutive  heights  will  indicate  whet 
Lower  Low  Water,  which  is  approximate! 
1  feet  below  mean  sea  level.    To  find  the  de 
Inus  (-  )  sign  is  before  the  height,  in  which 
le  used  is  Singapore  Mean  Local  Civil,  for  tl 
orenoon  (a.  m.),all  greater  are  in  theafte 
:47  is  3:47  p.m. 

h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  Admira 
5th  of  water,  add  the  tabular  height  to  thei 
case  subtract  it. 

le  meridian  103°  51'  E.;  0»«  is  midnight.  12>«  i 
moon  (p.  m.)  and  when  diminished  by  12  i 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

s  noon;  all  hours  le«  than  12 
^vc  the  times  after  noon;  for 

#,  ne\ 
equator:  A 

r  moon;  }),  Ist  quar.;  O.  full  moon;  (£,  3d 
P,  moon  in  apogee  or  perigee. 

3uar.;  E, 

moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 
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JULY. 

AUGUST. 

■ 

SEPTEMBER. 

1 

1 

Day  of- 

Time  and  Height  of  Hiarh  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Zi 

Mo. 

W. 

Mo. 

W.  Mo. 

F 

1 

8*6 

6.4 

10:18      16:66 
L4         6.3 

28:00 
2.3 

M 

1 

6:40      12:02 
5.7        3.7 

18:02 
6.3 

.    .    . 

^ 

1 

2:81 
0.1 

9:41      15:15 
6.3        3.9 

20:20 
6.8 

S 

2 

5:20 
6.1 

11:30      17:55 
2. 1        6. 3 

Tu 

2 

1:09       8:81 
0.8        6.0 

13:49 
4.1 

19:14 
6.5 

F 

2 

8:32 
-0.6 

10:28     15:57 
6.8        8.3 

2150 
7.8 

s 

3 

0:10 
1.8 

6:50      12:44 
6.1         2.7 

18:50 
6.5 

N 

W 

3 

2-.80       9:44 
0.1        6.8 

15:09 
4.1 

20:21 
6.9 

8 

3 

4:17 
-0.9 

10:57      16:33 
7.0         2.8 

22:10 
7.8 

p 

M 

4 

1:24 
LO 

8:18      13:59 
6.3        3.2 

19:45 
6.7 

Th 

4 

3:31     10:36 
-0.6        6.7 

16:00 
8.7 

21:19 

7.4 

• 

8 

4 

4:53 
-0.9 

11:27      17:04 
7.8         2.2 

22:52 
8.1 

Tu 

5 

2:88 
0.2 

9:81      Ibm 
6.7        3.4 

20:36 
7.1 

• 

F 

5 

4:21      11:19 
—1.2        6.9 

16:40 
•3.4 

22:10 
7.8 

M 

5 

5:26 
-0.7 

11:50      17:31 
7.4        L7 

28:81 
8.2 

N 

W 

6 

3:80 
—0.6 

10:31      16:53 
6.8        8.5 

21:26 
7.5 

8 

6 

6K»      11:54 
— L4        7.0 

17:14 
3.0 

22:56 
8.1 

£ 

Tu 

6 

5:53 
-0.2 

12:12      18:00 
7.4        L3 

.    .    . 

• 

Th 

7 

4:19 
— L2 

11:21      16:36 
6.9        3.5 

22:10 
7.8 

8 

7 

5:42      12:25 
— L3        7.0 

17:46 
2.7 

23:88 
8.1 

W 

7 

0:08 

8.1 

6:18      12:33 
0.3    ,     7.4 

18:25 
LO 

F 

8 

6:06 
—1.5 

12K)6      17:14 
7.0        3.5 

22:56 
8.0 

M 

8 

6:16     12:68 
-1.0        7.0 

18:18 
2.8 

.    .    . 

Th 

8 

0:40 
7.6 

6:44      12:64 
0.9         7.8 

18:55 
0.9 

S 

9 

5:49 
—1.6 

12:46     17:54 
6.8         3.3 

23:39 
8.0 

E 

Tu 

9 

0:19       6:46 
8.0     -0.4 

13:19 
7.1 

18:51 
2.0 

A 

F 

9 

1:12 
7.2 

7:06     13:16 
L4        7.2 

19:27 
0.8 

l» 

10 

— L3 

13:22      18:30 
6.7        3.1 

.    .    . 

W 

10 

0:67       7:16 
7.7      -0.2 

13:48 
7.0 

19:26 
1.8 

8 

10 

1:47 
6.6 

7:30      13:42 
2.0        7.0 
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Time  and  HelRht  of  High  and 
Low  Water. 
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»,  wl 
whe 
mate 
ede 
lich 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
ly  the  datum  of  soundings  on 
pth  of  water,  add  the  tabular  h< 
case  subtract  it. 

ad  heights  0 
e  heignts,  in 
the  Admiral 
eight  to  the 

n  the  second  llni 

feet  and  tenths. 

ty  Charts  for  thi 

soundings  given 

The  til 
12  are  in  t 
instance,  1.' 

#,  new 
equator;  A 

ne  used  Ir  Singapore  Mean  Local  Civil,  for 
lie  forenoon  (a.  m.),  all  greater  are  In  the  ai 
):47i8  3:47  p.m. 

moon;  ^,  Ist  quar.;  O.  ^uH  moon;  <C,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

the  meridian  103°  61'  E.;  O^  is  mldnieht,  12 
temoon  (p.  m.)  and  when  diminished  by  12 

)uar.;  E,  moon  on  the  equator;  N,  S,  moon 

i>  is  noon;  all  hours  less  than  | 
give  the  times  after  noon;  for  , 

farthest  north  or  south  of  the 
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JANUARY. 


FEBRUARY. 


MARCH. 


B  DAyot     ,^^^  ^^^  Height  of  High  and 
IIw.'Mo.  Low>ater. 


d  i  Day  of— 


!s 

I 
I   ^ 

K  M 
Tu 
W 
Th 
F 

S 

» 
MJIO 

Tulll 

I 

Wll2 


Th 


I 


13- 


F 
S 

S    16 
Mil7 
3)  Tn  18 

;w'i9 


I 


Th  20 

F  '21 


S 

M 
Tu 
W 
Th 


F    28 


29 


I 


M 


S    W.  Mo. 


11:00  22:17 

1.8  —0.1 

9:37  22:28 

1.6  0.0 

8:52  22:28 

1.7  0.1 

8:36  22:55 

1.7  0.3 

8:27  17:58 

1.9  0.2 

8:90.  17:50 

1.9  -0.1 

8:30  18:12 

2.0  —0.8 

8:90  18:33 

2.2  .—0.4 

8:37  18:40 

2.4  -0.6 

8:57  18:68 

2.5  -0.7 

9:21  19:1S 

2.6  —0.8 

9:48  19:41 

2.7  -0.8 

10:21  20:10 

2.7  —0.8 

10:53  20:42 

2.5  —0.6 

1151  21:13 

2.3  -0.4 

11:34  21:36 

1.9  -0.1 

10:48  21:52 

1.5  0.1 

7:52  22:05 

1.4  0.3 

7:12  16:44 

1.7  0.3 

7:24  16:47 

1.9  -0.1 

7:46  17:16 

2.2  -0.5 

8:12  17:62 

2.4  -0.7 

8:42  18:22 

2.6  —0.7 

9:12  18:48 

2.7  —0.6 

9:41  19:13 

2.7  —0.5 

10:08  19:35 

2. 5  -0. 4 

10:33  19:52 

2.3  —0.2 

10:47  20K)3 

2.0  —0.1 

10:43  20:07 

1.8  0.1 

10:08  20H)2 

1.5  0.1 

8:43  19:45 

1.5  0.3 


Tuj  1 
W  2 
Th:   3 

f'    4 

I 

s;  5 

S|  6 
m|  7 
Tu  8 
w'  9 
ThlO 

f|ii 

I 
S  il2 

S'13 

I 

M  14 
Tu  15 

iw'ie 

1    t 

Th  17 

!f    18 

S    19 

:  S   20 

Ml  21 

;Tu  22 

23 

24 


W 

o'Th 


F  125 


S 


26 


S   27 
M:28 


Time  and  Height  of  High  and 
Low  Water. 


l>ayof— 


7:51  18:01 

1.5  0.3 

7:26  16:60 

1.6  0.2 

7:27  16:40 

1.7  —0.1 

7:28  16:48 

1.9  —0.3 

7:85  17:04 

2.0  —0.4 

7:52  17:12 

2.2  —0.6 

8:13  17:27 

2.4  —0.7 

8:42  17:47 

2.5  -0.8 

9:10  18:10 

2.6  —0.7 

9:42  18:34 

2.5  —0.6 

10:16  18:67 

2. 4  -0. 5 

10:45  19:17 

2.2  —0.2 

11:10  19:80 

1.8  0.1 

11K)5  19:28 

1.4  0.3 

3:55  17:58 

1.3  0.5 

4:46  15:88 

1.5  0.2 

5:41  16:40 

1. 7  —0. 1 

6:90  16:06 

2.0  —0.5 

7:13  16:87 

2.2  —0.7 

7:68  17H)5 

2.3  -0.7 

8:28  17:30 

2.3  —0.6 

9K»  17:64 

2.3  -0.4 

9:26  18:10 

2.2  -0.2 

9:48  18:16 

2.0  0.0 

lOKn  18:14 

1.8  0.1 

10:01  17:58 

1.6  0.2 

9:47  17:47 

1.3  0.3 

8:54  17K)7 

1.2  0.4 


w.  :mo. 


Th,   3 

F  I   4 


Tuj   8 
W     9 


S  jl2 
§|l3 
M;14 
Tu  15 
;W|16 
Th;17 


g 


W|23 
Th  24 
F  25 
S  26 
s'27 
M  28 
Tu  29 
W  30 
iTh  31 


Time  and  Height  of  High  and 
LowWater. 


1:87  16:07 

1.3  0.4 

2:80  16:27 

1.4  0.2 

4:15  15:18 

1.5  0.0 

6:15  15:23 

1.6  —0.2 

5:56  15:28 

1.8  -0.4 

6:34  15:42 

2.0  —0.6 

7:11  16:01 

2.1  -0.7 

7:48  16:20 

2.2  —0.7 

8:23  16:48 

2.2  -0.6 

8:67  17.-03 

2.2  —0.5 

9«1  17:20 

2.1  -0.8 

0:00  3:25  10:06      17:80 

0.9  0.8  1.8        0.0 

0:00  4-.85  10:40      17:90 

1.1  0.7  1.5         0.2 

0:06  5:45  11:10      17.-21 

1.3  0.6  1.1  0.4 

0:30  15:60 

1.5  0.5 

1:14  14:10 

1.7  0.2 

2:15  14:15 

1.8  -0.1 

8:47  14:42 

1.9  -0.4 

5:28  15:10 

2.0  -0.5 

6:80  15:38 

2.0  —0.6 

7:22  16.-06 

2.0  -0.5  .    .    .\    .    . 

8K»  16:28 

1.9  -0.3 

8:87  16:41 

1.8  0.0 

9K»  16:48 

1.6  0.2 

9:16  16:21  23:11    .    .    . 

1.4  0.4  1.0    ..    . 

3:35  9:10  16:10      23:00 

0.9  1.2  0.5         1.2 

4:37  8:46  15:32      23:54 

0.9  1.0  0.5         1.4 

15H)5  23K» 

0.4  1.5 

14:20  28:20 

0.3  1.6 

14K)5  23:40 

0.2  1.7 

18:57  23:.% 

0.0  1.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Aamiralty  Charts  for  this  region,  and 

which  is  0. 9  foot  below  mean  sea  level.     To  tlnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 

I  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Batavia  Mean  Local  Civil  for  the  meridian  106°  48'  E;  0»»  is  midnight.  12h  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon; 
f.  r  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  stquar.;  O.  fiiH  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


Digitized  by 


Google 


206 


B ATA VI A  (Tandjonjt  Priak),  JAVA,  IftlO. 


APRIL. 


D%yof— 


W,  Mij, 


F 

8 

H 

M 

Tu 

W 

|tl 

F 
S 
8 
M 
Tu 
W 
Th 
P 
B 
S 
M 
Tu 
W 
Th 
F 

e 

s 

M 
Tu 
W 

Th 
F 

S 


Time  mini  Hi-ight  tit  HIkIi  nuA 
L*>vv  WHt*'r. 


13:50 

—0.2  ^ 

0^  13>S6 , 

I.K  —0,4 

3:<Vi  14:14 

hb  —0.6 

5^  14r3ft 

l.S  — 0.7 

fl;23  HnW  ...... 

L*  —0.7  .....     . 

7:10  L'>:2»  23:20    .    .    . 

l.ft  —0.6  1.2    .     .    . 

l:3fi  I'M  WM      22:4S 

LI  L*  — O.a         1.2 

2t4fi  §:41  15:4*      Ti:J4 

LO  1.7  —0.1          1.3 

3:86  9:25  16:5(9      22:29 

0.7  1.4  0.2          1.5 

4:30  10:U  16:00      2'2:4fl 

O.fi  1.2  0.3          1.7 

&:44  10:61  15:41       "JiilO 

0.4  O.U  0.4          1.9 

7:26  23:40  ...... 

0.2  2,1  .    .    .    ,    .     . 

11^1 

0.1 .    .    . 

0:30  12:36 

2.1  -0,2 

1:09  13100  ...... 

2.1—0.4 

2:19  13t3fi 

2.0  —0.6 

4:00  14:05  ...... 

1.0  —0.5  .,,... 

6:31  14:32 

l.tt  —0.4  ,,,... 

6:43  14:64  22:66    .     .    . 

hb  —0.2  L3     .     .     . 

3'.36  7:40  \h:Of\      'J2:5* 

1.2  l.a  0.0  1.3 

4:2S  8:21  15:07       n.3fi 

1.1  1.2  0.3  1.3 

6:20  8:30  ir^KJO      22:10 

0.7  1.0  0.6          1.4 

14:04  22:Oj 

0.5  1.5 

ia;15  2160 

0.4  1.7  ...... 

12:26  22:02 , 

0.2  1.*  ..,,,. 

12:11  22:14  ...... 

0,1  2.0  ,...., 

12:33  22:31 

0.0  2.1 

12rl3  22:64  ..,,.. 

—0.1  2,2 

12:09  23:19 

-0.3  2,2  .    .     .    .    ,    , 

12:19  23:47 

-0,5  2,1  .....    . 


MAY. 


Day  of— 


W. 


Tu 
W 
Th 
F 

H 


Mo. 


M     9 
Tu  10 

W.ll 

I 
12 


Time  «n4  Hi^lRhi  of  nif(h  and 
L(tw  Walcr. 


Tuil7 

W   18 

Tb  19 

F   20 

S    21 

S    22 

m'23 

O  Til  24 

W  25 

Th  26 

F   27 

S    2S 

§    29 


M 

Tu 


12^10 
^-0.7 

0:24 
2.0 
IHK 
L« 
13:64 
—0.4 

2:10 
1.3 

8:08 
l.l 
3:66 
0.6 
4:40 
0.4 


0:01 
2.1 


13KJ5 
—0,7 

13:30 
—0.6 
22:20 


23:20 
1.7 


t.h 


6:22 
1.4 

7:32 
1.2 

ii:40 
1,1 

9:46 
0.7 


H:10 

14-23 
0.0 

14:30 
0.3 

H;12 
0,4 


1.6 

21:29 
1.6 

21:31 

21:46 
2,1 


5:60 
0.2 

22:11 
2.4 

7:16 

22:44 

0.0 

2.5 

3:66 
—0.2 

^Jl9 
2,6 

10:16 

23:50 

-0.4 
"0.6 

2.5 

0:3a 
2.  a 
1:12 
2.1 

11:.'.5 
-0,6 

12:30 
—0.6 

1:10 
l.S 

13  21 

13:m 
—0.4 

220(1 

2a:.Vi     . 
1,6    ,.     . 

-0.2 
13 '39  ' 

1.6 
2irTfl 

0,1 

1.6 

13:36 
0  3 

2J:48 
1.6 

13:30 
0,6 

21:44 
1.7 

7:40 
0,3 

2l:3fi 

in 

fiifO 

21:24 

0.1 

1.9 

9:26 

21:20 

0.0 

9:63 

—0.1 

10:12 
—0.2 

2.1 
21:31 

2.2 
21:4fi 

2.3 

10:09 
—0.3 

2.4 

10:13 
—0,6 

22:37 
2,6 

10:35 

23flA 

—0.7 

IlKIl 
--0.7 

2.4 

2335 

2.3 

11:34 

— 0l7 

12:01 
—0.6 


23:49 

i.e 


JUNE. 


Day of— 


W,  Mo. 


W 

Til 
F 

S 

s 

M 
Tu 
W 

Th 
F 

S 


M|13 
'tu'i4 
Iw   15 


E  Th 
F 


16 
17 
S  !l8 
§!19 
Ml  20 
Tu|21 
W  22 
O  Th  23 
j  f|24 

I  S    25 

I      I 
I  S    26 

M   27 

Til  28 

W  29 

^  Th  30 


Time  and  Height  of  High  and 
Low  Water. 


12:26  21:51  .    .  . 

—0.4  1.7  ..  . 

12:45  20:57  .    .  . 

—0.1  1.6  ..  . 

13:08  20:41  .    .  . 

0.1  1.8  ..  . 

12-.57  20:41  .    .  . 

0.3  2.0  ..  . 

5:19  20:58  .    .  . 

0.3  2.8  .    .  . 

6K»  21:20  .    .  . 

0.0  2.6  ..  . 

6:58  21:50  .     .  . 

—0.8  2.8  .    .  . 

7:48  22:24  .    .  . 

-0.6  2.9  ..  . 

8:39  28:00  .    .  . 

-0.6  2.8  ..  . 

9:25  28-.36  .    .  . 

-0.6  2.6  ..  . 

10:11 

-0.6 

0.*06  10:45  .    .  . 

2.4  —0.5  .    .  . 

0:17  11:16      23:80 

2.0  —0.4         i.8 

11:45  21:39  .    .  . 

—0.2  1.6  ..  . 

12:00  21:15  .    .  . 

0.1  1.7  ..  . 

12K)1  21K)8  .    .  . 

0.2  1.7  ..  . 

11:54  21K>5  .     .  . 

0.4  1.9  ..  . 

6:44  21:08  .     .  . 

0.1  1.9  ..  . 

7:02  21K)1  .     .  . 

-0.1  2.0  ..  . 

7:29  20:58  .     .  . 

-0.3  2.2  .     .  . 

8K)0  21KI1  .    .  . 

—0.8  2,8  ..  . 

8:16  21:16  .    .  . 

-0.4  2.4  ..  . 

8:19  21:39  .    .  . 

-0.5  2.6  .    .  . 

8:29  22K)6  .    .  . 

—0.6  .2.6  .    .  . 

8:51  22:*!  .    .  . 

—0.7  2.6  ..  . 

9:21  28:06  .    .  . 

—0.7  2.4  ..  . 

9:.T6  28:31  .    .  . 

—0.6  2.8  .     .  . 

10:26  28:39  .    .  . 

—0.5  1.9  ..  . 

10:51  22:10  .     .  . 

-0.2  1.7  ..  . 

11:11  20:26  .    .  . 

0.0  1.6  ..  . 


The  Udenare  pIspM  hi  the  order  of  oceiiFTenee,  with  their  tmn.-n  on  Ihv:  flrvt  lliifr'  und  heights  on  the  second  line  of  each  day: 
a  compariMin  nf  t'OiiMt^t-titlve  hi'l^tit^i  will  lndk'dte  whctlur  i[  K  hi^fli  f>r  l(^w  wmiit.  Ttir  heights,  in  feet  and  tenths,  are  reckoned 
fnnn  Meiiii  ljfrw€^r  Li>\v  Water,  whk-h  Happroxiniatflv  Oirdfitniik  -^f  hoiinilirHk*'*"n  thi'Ailmiraity  Charts  for  this  region,  and  wliich 
in  0.9  foot  bc4ow  im^an  wen  1+ vH.  Tt»  iSm}  ihc*  df  pHi  of  wmUt,  mid  ilie  lahiilur  l]ii(,'}u  [n  (he  soundings  given  on  the  chart,  unless  a 
mliJU-'*  {  -)  sign  Im  b*jfore  the  height,  In  whk-b  case HuUtfiut  k. 

The  time  uwd  ij*  Batavia  Slean  Lfic»l  Civil,  far  the  meridian  106°  4H'  K. :  0''  U  midnJ(rht,  12»«  i8  noon;  all  hours  leas  than  12  are  in 
tho  foruno4>n  (a.  m.)  »al]  greater  are  In  the  afternoon  ip.  m.)  lAudi  wbf^u  dlml  uIaIichI  by  12  give  the  times  after  noon;  for  in^taiioe. 
15:47  is  3:47  p.  m. 

%^  new  moon:  Jf,  Ht  quar.;  Q,  full  moon:  C»  ^  quar.;  £,  moon  on  the  equator:  X,  S,  moon  farthest  north  or  sontb  of  the 
equator;  A,  F,  mooti  In  apoget;  ctr  itetifrtM  . 


I 


Digitized  by 


Google 


BATAVIA  (Tandjong  Priok),  JAVA,  1910. 


207 


r" 

JULY. 

AUGUST. 

SEPTEMBER. 

la  Day  of— 

2 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

s  w 

Mo. 

W. 

Mo. 

W. 

Mo. 

,F 

1 

liao     19:66 

0.2        1.8 

M 

1 

4:66      19:49 

—0.4        2.4 

Th 

1 

6:01      20:40 

—0.6  .2.8 

S 

2 

5:86      19:58 

0.4        2.0 

Tu 

2 

5:28     20.-21 

-0.7        2.6 

F 

2 

6:26     21:10 

—0.4        2.2 

s 

3 

6:24      20:18 

0.0        2.8 

N 

W 

3 

6:66     20:56 

-0.7         2.7 

S 

3 

5:41      21:i0 

-0.1         2.0 

'  I'  M     4 

6:54     20:88 

—0.8         2.6 

Th 

4 

6:20     21:28 

-0.7         2.7 

• 

s 

4 

5:49     22:02 

0.1         1.7 

!      Tu    5 

6:27      21:06 

—0.5        2.8 

• 

F 

5 

6:48     21:57 

—0.5         2.6 

M 

5 

6:48     22:08 

0.2         1.5 

N  \v     6 

1    , 

6:56      21:88 

-0.6        2.9 

S 

6 

7:06      22:27 

-0.4         2.3 

E 

Tu 

6 

5:29      12:18      16:19      21:66 
0.3         LI         0.7         L3 

•  Th    7 

7:30     22:12 

-0.7        2,9 

s 

7 

7:22     22:49 

-0.2         2.0 

W 

7 

6:18      12:10      17:40      21K)1 
0.4         L2         0.9         LI 

F     8 

8:08      22:48  ...... 

—0.6        2.7 

M 

8 

7:84      22:58 

0.0        L8 

Th 

8 

4:26     12-34 

0.5         L4 

S     9 

8:83      28:18 

—0.6        2.6 

E 

Tu 

9 

7:84     22:28 

0.2        1.6 

A 

F 

9 

8:81      18:05 

0.4        L6 

sjio 

9:02      23:36 

-0.4         2.2 

W 

10 

7:29     20:48 

0.2        L8 

S 

10 

3K)0      13:58 

0.2        L5 

M   11 

9:26     28:29 

-0.2        L8 

Th 

11 

6:68     19:89   .    .    ^   .    .    . 
0.4        L3 

§ 

11 

2:59      16:02 

0.0        L6 

Tu|12 

9:49      22:16 

0.0        1.6 

F 

12 

5:14      19:01 

0.4        1.5 

D 

M 

12 

8:06      17:21 

-0.1         L7 

E  W   13 

10:00     20:60 

0.1         L6 

A 

1> 

S 

13 

4:27      19:10 

0.2        L6 

a 

Tu  13 

1 

8:10     18:11 

-0.3        L7 

}>  Th 

14 

9:58      20:26 

0.8         1.6 

§ 

14 

4:21      19:19 

-0.1         L7 

W 

14 

8:22     18:51    ...... 

-0.5        L9 

F 

15 

6:80      20:16 

0.8         1.8 

M 

15 

4:29      19:27 

—0.8        1.9 

Th'l5 

1 

8:40     19:29 

—0.6        L9> 

A    S 

16 

5:37      20:20 

0.1         1.9 

Tu 

16 

4:46      19:40 

—0.4        2.0 

F   16 

4H)0     20:01 

—0.6        2.0 

S 

17 

6:45     20:25 

-0.1         2.0 

3 

W 

17          4:56     20:00 

-0.5        2.2 

S'l7 

.      4:16     20:35 

—0.5        L9 

M 

18 

6:04      2028 

-0.8        2.1 

Th 

18 

5:10     20:28 

—0.6        2.8 

S 

18 

4:81      21K)9 

—0.3         L8 

Tu 

19 

6:20     20:80 

—0.4         2.2 

F 

19 

5:29     20:58 

-0.6        2.8 

O 

M 

19 

4:43      11:24      15.-28      21:43 
-0.1         LO         0.8  *      1.7 

W 

20 

6:81      20:45 

-0.6        2.4 

S 

20 

5:43      21:21 

-0.6        2.3 

E 

Tu 

20 

4:49     11:20      16:26      22:18 
0.1         L2         0.7         1.3 

s  Th 

21 

6:40     21:06 

—0.6        2.5 

o 

s 

21 

6.-04     21:51 

-0.6        2.2 

P 

W 

21 

4:55     11:25     17:89      22:60 
0.8        L4        0.5         1.1 

OlF 

22 

6:56     21:31 

—0.7        2.6 

M 

22 

6:20      22:23 

-0.8         2.0 

Th 

22 

4:45      11:55      19:89      22:20 
0.6        L6        0.5         0.7 

S    23 

7:16      22:00 

-0.7         2.6 

Tu 

23 

6:84      22:49 • 

-0.1         L7 

F 

23 

8:05      12:27 

0.4        L8 

!  S    24 

7:39      22:84 

-0.6        2.4 

E 

W 

24 

6:40      13:41      17:21      22:56 
0.1        1.1         LO         1.3 

S 

24 

1:50     1321 

0.2        L9 

M   25 

8:05     23:00 

-0.5        2.2 

P 

Th 

25 

6:86      14:09 

0.4        1.2 

s 

25 

1:49      14:88 

-0.1        2.0 

Tu 

26 

8:31      28:19 

-0.8        L9 

F 

26 

5:16     15«6 

0.5        1.6 

S 

M 

26 

2:14     16:14 

—0.4        2,1 

E'W 

27 

8:40     22:56 

—0.1         L5 

(C 

S 

27 

8:28      16:27 

0.2        L7 

Tu 

27 

2:40     17:41 

-0.6        2,1 

Th 

28 

8:58      20.-06 

0.1         L8 

§ 

28 

8:19     17:37 

-0.1        1.9 

W 

28 

8:10     18:46 

-0.6        2.0 

d    F    29 

8:81      18:40 

0.4        L6 

M 

29 

8:41     18:83 

-0.4        2.1 

Th 

29 

8:48     19:89 

-0.5        L9 

S    30 

4:48      18:51 

0.8        1.8 

N 

Tu 

30 

4:10     19:22 

—0.6        2.8 

F 

30 

4K)0     20:21 

-0.8        L7 

P    S 

31 

4:81      19:16 

-0.1         2,1 

W 

31 

4:86      20KJ8 

—0.7        2.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  timefl  on  the  first  line  and  helarhta  o 
a  comparison  of  consecative  heights  will  indicate  whether  it  is  high  or  low  water.    The  helxhts,  ir 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundingH  on  the  Admiral 
which  in  0.9  foot  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Batavla  Mean  Local  Civil,  for  the  meridian  loe®  48'  E.;  0>»  Is  midnight,  12>»  is  n 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the 
15:47  is  3:47  p.  m. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  reeion,  and 
soundings  given  on  the  chart, 

oon;  all  hours  less  than  12  are 
times  after  noon;  for  instance, 

0,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (£,  8d  guar.;  E,  moon  on  the  equator;  N,  8,  moon  f 
equator;  A,  P,  moon  in  apogee  or  perigee. 

arthest  north  or  south  of  the 
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IJATAVIA  (Taiidjuiitj  Trick  i,  JAVA,   IHlli. 


-^- 

ormHKR. 

^    Uaynf— 
S    W,  Mo. 

TiinuiUJil  Hi'iKlLt'if  H1j;I])Hk! 

DECEMBER.                       ' 

c lUayuf— 
.S    W.|Mo. 

Litu  Wmtrr, 

1  artd 

£   tiayiif— 
1    W.  Mp. 

Time  and  Ueixbtof  Eigh  mi 
Low  Water. 

B      1 

4:W      LMiOi     .     .     . 
0,0        l-.i     ,    ,    . 

Tii     1 

L3it       '.cri.^     ii:i.Vi    . 
o.r.       Id       0  1, 

.\    Th     1 

1 

9?19     21:15  ... 
2.1     -t>.3   ,    . 

S  '   2 

4:1«      n  :'<!!>       l-^:r,-i 
O.i          l.l          K\.^ 

^1:^22 

•   W      2 

y:4^*      23;1.>             ,     .     .     . 
l.W         0.1                    .          . 

.!f    2 

9r2**      21:43    .... 
a.2     -0,3    .... 

E 

• 

M     3 

4:0l>       ll>Me       lU:il 
0.  I          1.  i         0,  7 

L*J:31 
1.1 

Th    :^ 

Q:^r     23;-25    .              ... 
3.0         0J> 

S3 

9:43      21:.tO   .    . 
2.3     -ti.4    .    .    . 

Tu 

4 

3Hi       lU:;itJ      17311 
O.ft         1.1         0.{5 

21:  ly 

o.y 

A     F      4 

10:10      ■2a:31*    .     .    .    . 

2.1—0,1 

s     S      4 

10:01      •Itih'i   .    . 
2.4     ^-0.5    .    . 

W 

Tl, 

5 
6 

3:0-2      10:3y   . 
0.5         l.(s    ,     .     . 

s     r> 

10i2)      ^i:4H             ,         .    . 
2.2     — <l.2 , 

10:40     28:41         ... 
2.2     —0.1    ....     . 

!m     5 
Tu    G 

mZh      2-J:ll     .    -    -    - 
2,5      -ilG   . 

WM      22:^^    .    . 
2.4     -0.7    ..    - 

2:10      10.50    .    .     , 
1          0.4         1.7    , 

A 

Fl    7 

1^31      11:01    .    .     . 

0.  li         l,W    .     .     . 

^    M      7 

Til     8 

11:00      rrm 

-2     — O-o 

11:20    ....         .    . 

W     7 
Th    8 

11:1^     'MM    .    .    -    , 

1L3M      23:31 
a,l      -0-5        -    - 

S 

g 

1:29      11:19    .     ,     , 
0.1         I,?'    -    .     . 

2,1!    ,..--,.    , 

'         Jii      9 

]:aO      U:S]    .     . 
0.0         J.b    .    .     , 

\V      M 

U-.V.i       1l:tfi 

— O.ti         2.1          

F     9 

llr2i     23:51    .    ,    ,    , 
L9     -0.3    ... 

M     1(( 

1:2^      \\M    ,    .    . 

)J  Th  10 
F    11 

(l!a^i       11:4.1    .     .     .    ,     ,     . 
-^.7          l.y    .     ,     .     .          , 

1:Q1       10:rv^              ,               . 
-<],ii        U^ 

D    B    10 

9:4H    .......       . 

0:14       8:M   .    ,    . 
-0.1         L7    .    .    .    , 

—KKl         1,?< 

3) 

Tu  11 

\m      12:07 

—0.4          IS 

?: 

U    11 

AV   12 

\M      ll!:'JJ>    .     . 

— o.j:^       i.K  ,    .    . 

S     12 

l-il      lOiOS 

—0,1         1.7         ,    -    .     ,     . 

M  '  12 

0:31        8:OT    .    .    -    . 
0.1  .      LS    .    ,    ,            , 

Th  VA 

li^O-J      11:D0    .    .     . 
—0.6         l.fi    .    -     . 

'      !•»   i:j 

1:43       y:2,%      l.i:32       18:49 
-4).2         1,(1         1,0          1.1 

Tu  13 

0:26       8.30      1?.^      21^1 
0.;j        2.1        0.2        WJ 

F    J4 

"JrHl      11:1^    .     .     , 

-o.t;       1..^  .    .    . 

h:    M    14 

l:5;i      iil\     ir^lD     ^fi:i2 
y.O          l.H         0.7           LO 

W    !4 

8:45      18111    .    , 
2.4     -0.2    .    .    ,        - 

H    15 

1      1 

2:48      10  ■-'W      UriO 
— t^^         1.4         1.3 

10:J4 
L.l 

Tu  i:> 

IM        y:l.'H       10:44       21::VJ 
0.2          1,U         O.T          U,0 

F  Th  15 

»:Oti      1»l43    ,    .    . 
2.7     —0.4    .    -    - 

s  ib' 

3:02      10:21      LxOa 
— O.i         Ln         LI 

20;11 
l.J 

W    lb 

L3*T        y:2y      17:17         ,     . 
0.3         2  2         0.1     .     .     . 

G    F    16 

U:^S      19:24    ... 
2.y     -0.0    ,    .    .    .   - 

E 

M    17 

3l13      10:0&      irr.'i] 
0.0         1.5        O.H 

2i:03 

V   '^^^  *' 

9r?il      IVt'Ol         .         ,         . 
2,5     — O.t 

N    ^    17 

10:10     20:10   ,    .    .    ,    , 
?.0     -<1.7    .    -    , 

o 

Tu  Irt 

a-2r>      10:07      111:30 

0.2       i.e       o.Tp 

21:50 
1,0 

F    IS 

10:U4      20:10        ..... 
2,7     ^0-4 

§    18 

10:49      aO:o5    ..,,-■ 
3.0     —0.7    .....    ^ 

P 

W    UJ 

|S:1!S      10;VI      17r40 
0.4         l.H         0,3 

0.  t; 

S     19 

10:57      21;:!l     ,     .     ,     .          . 
2.7      —0.0 

M    19 

11:2«     21S7    ,    ,    - 
2.8     -0.7    ...    -       , 

Th  20 

2:54      10^4H      mn 

%\         2.1          U.'i 

N'    S    20 

11:;S5      22:20 

2.7     —0.7 

Tu  20 

12i01      '^Mfi    .... 
2.e     —0.5   .    .    .    .    - 

N 

F    21 

1 
H    22 

S    23 

ll:ln      22:05    .     . 
y^2         0  0         .     . 

:\i  21 

T(i  22 
W    23 

12:10      28:10    .          ,     ,          . 
2.0     —0.7 

12;&^      211:57 

2.3      — O.t}    ,     .     .     ,     -     . 

13:21 

2.0    .     -     .     

W  21 
Th  22 

1    F   23 

12:24      22:4^   ... 
2.2     — 0.4 

12:0f     23:22    .    - 
LS     —0.2    ... 

10:00      23*5    . 
1.6        0.1    ...    . 

11:50      2,1:40 

2  -J     —0.  H 

UM    ...... 

2.^3 

M    24 

0:2f]      Ki:aO    ,    .     . 

I   Th  24 

0:;^i     ll:3tj   .        .    . 
—0.1          17 

K    S    24 

9HJB      23:40   ,    ,        -  - 

1.6        0.2    .    .        -  -  ^ 

([    Tu,  L'5 

1:01      H;"i4    .    - 

'   -    ' 

F    25 

0:55        ^JiS                      ,     , 
—0.2         1.0                           . 

S    25 

8:53      18:S5    .    .    >    -   -  *. 
L7        0.4    ,.    .             ' 

W  2% 

1 

-0.0         L^    -    ,     - 

S    26 

115        y:4l 

U.  I          LO   ., 

M   26 

$m      18:13    . 
l.Ji        0.1   ..    . 

1        Th|27 

:i:a'*      1^:01    . 
-^  4         1  rj 

t:    s   27 

M    2S 

1:10        i*:if^ 

0.-         1.7 

1:12       0::'i:i 
0,1         LM 

Tu  27 
A    W*   28 

9m    mm 

S:OS      19:06   ... 
2,0     ^0.3    .    -    . 

F 

28 

'im      10:41       r>:2'.' 
—0.2         1.4          1.2 

l*.t:14 
l.Ll 

!  s 

t"^ 

2:4i>      I0;:i7      lit:l!* 
O.O         1.4         1,0 

120  nw 
1.1 

Tu  2^} 

l.H          0,0 

Th  29 

1 

9:04      1#:37    .    . 
2.1     — O.-l    . 

I-:    S 

30 

2:4y      lf>:ls        ,     , 
U.^5         L4    ,     ,     , 

W    30 

0:^4      L2ii;ll 

1  F    30 

9:01     20;W    .....  -i 
2.3     —0,4    .    ,    .    .    .     1 

1     M  :ii 

LJ:M       U>ii^ 
(tPs         1,  ,-1    .    .     , 

-    -    H  1 

a   ^    '^^ 

9:13      20:09    ... 

2.4     — 0.5    .    ....  * 

TlnMli 
M  ntTtipriris 

frniii  Mo;jT 

11 3 J  U^'-'.  a  111 

Th<-  lir 
the  fori^THM 
IWAl  S*^  ::!N7 

0^:  Hrf']»huii»3  in  thi*  nrdiTitf  ihmmhtcihi'o,  ui 
ilHiT  foM>iH-ulU'r  lllri^-l|t^>  ^lU  linUfHl'-'  wlw 

LoHi'T  Loiv  Wjitor,  wliirii  is  iij»|irM?(ininli- 
J  foul  Im'Ui^v  nil 'H 11  si'ti  1<'M*I.     Tn  IJtid  Hh  ili 
hi  us  (  — )  ^ium  i^  hpfiire  tlio  hoiirlji.  in  %^lji*'h 
n*'  ii?ipfl  i?^  iiiMrivia  Mf^oi  Lr«'nl  rivfl,  uirlSi- 1 
Hi  {n.m.),  ntL  irrualpr  an' in  tin.- Jil'ti'nuKun 
I",  til. 

[^iiinth  ][).  l^'t  iiiiJir.,  C  full  mi^iirr,  ■[.  l!d  * 
,  r,  mtwiii  in  iijiTi;k,'i'i'  nr  |icn^;i'i*, 

li  ihHrrEnii'^  on  tlh'  tlr»L  liiU"  atnl  In^i^hUi 

ht-r  it  is  biMh  nr  ]<nv  ^vwtf  r,    ^Uv  liui^hLs.  ii 
b  tlir  <l!itnunif  ^miniiiuiTK  ^m  ih*'  A^mim 
'fitii  oi'  wMTcr.  inlil  the  rtilnilar  hctifht  U}  tliL' 

I'UH'  -xtilrf ract  it. 

tlt^rifliaTi  linv^is'  K.'  o^  l!*iniflnik'lu.  li''  is  ntn 
i,TU,>  mmi  IivIkmi  i.litiiliiiHlH*«l  by  Li  iriw  Ibe 

jiii*ir.,   L.  Tunon  nn  llie  ('[[iiahiT:  N,  H.  iiiin>ii 

a  tliL*  iML't'ond  Hue  of  earJv  dsi; 
1  Kit  mifl  tenths. arc  necktuiH 
ty  ChtirL*  for  U*l*  ropioi],  *nd 
^111  rifting^  given  oa  tbecbai*. 

m :  all  hoiifi?  Jew  than  12  nn  in 
Umes  after  nooti;  tor  lostMinA 

farUi^t  Donh  or  9patli  of  tiw 
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JANUARY. 

Time  and  Height  of  High  and 
Low  Water. 

FEBRUARY. 

of— 
Mo. 

S 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

c  Day  of— , 
S  1  W.  Mo.! 

8 

1 

0:81 
8.7 

9:13 
-0.2 

A 

Tu 

1 

1:26 
2.2 

8:40      15:15 
0.6        2.1 

20:65 
1.1 

A 

Tu 

1 

1 

S 

2 

1:05 
8.2 

9:38 
0.1 

<C 

W 

2 

2KX) 
1.8 

8:64      15:36 
0.7         2.8 

22:20 
1.1 

W 

21 
1 

E 

M 

3 

1:42 

2.7 

9:53 
0.3 

17:10 
1.9 

22*0 
1.5 

Th 

3 

2:80 
1.8 

9:21      16.00 
0.8        2.5 

Th 

'1 

A 

Tu 

4 

236 
2.2 

10:10 
0.6 

17:32 
2.0 

23:20 
1.4 

F 

4 

0:40 
0.9 

16:46    .    .    . 
2.8    ..     . 

a 

F 

4 

W 

5 

4:06 
1.7 

10:31 
0.7 

17:58 
2.3 

S 

5 

2:22 
0.4 

17:44    .    .    . 
3.1    ..    . 

S 

6 

Th 

6 

1:38 
1.0 

3:50 
1.4 

10:43 
0.8 

18:31 
2.6 

» 

6 

8:30 
0.0 

18:38   .    .    . 

s 

S:    6 

3.4    ..    . 

F 

S 

7 
9 

8:02 
0.6 

3:50 
0.8 

4:88 
—0.1 

18:55 

s 

M 

Til 

7 

4:20 
-0.4 

4:45 
-0.5 

5:13 
-0.7 

19:30    .    .    . 
3.7    .    .    . 

2.9 

19:82 
3.8 

T« 

20:22   .    .    . 

Q 

W     ^ 

4.0  ..    . 

21:12    .    .    . 

4.1  .    .    . 

20:04 

W     9 

3.7 

M 

Tu 

10 
11 

5:03 
-0.4 

5:86 
-0.7 

20:41 
4.0 

• 

Th 

IT 

10 
11 

5:48 
-0.7 

6:24 
—0.6 

72:02   .     .    . 

• 

Th'  irt 

4.1    .    .    . 

F 

S 

• 

21:21 

12:50      15.-02 
0.9        0.8 

22:53 
4.0 

11 

4.2 

* 

W 

12 

6:12 
-0.9 

22K)6 

s 

12 

6:50 
-0.3 

13:20      16:21 
1.1        0.6 

23:48 
3.7 

S 

12 

4.4 

Th 
F 

13 
14 

6:50 
—1.0 

7r26 
-0.9 

22.60 

p 

E 

M 

13 
14 

7:18 
0.0 

0:35 
3.3 

13:33      17:35 
1.4        0.5 

7:41      13:49 
0.3         1.8 

18:60 
0.5 

E 
P 

8 
M 

13 

4.4 

23:88 

14 

4.2 

S 

15 
16 

8:03  . 

Tu 

15; 

1:30 
2.7 

2-.85 
2.2 

7:58      14:08 
0.6        2.2 

8:20      14:82 
0.9         2.6 

20:11 
0.5 

21:37 
0.4 

Tu 

15 

—0.7 

W  16 

0:25 
3.9 

8:87 
-0.3 

15:82 
1.2 

18:06 
0.8 

W 

16 

£ 
P 

M 

17 

1:19 
3.4 

9:06 
0.1 

15:48 
1.5 

19:42 
0.9 

D 

Th'l7 

1 

4:20 
1.6 

8:87      15:20 
1.1         3.0 

23:89 
0.2 

Th 

17 

3) 

Tu 

18 

2:16 
2.8 

9«2 
0.4 

16:12 
2.3 

21:38 
0.9 

F  |18 

6:20 
1.0 

8:50      16:24 
0.9         3.4 

D'F 

18, 

W 
Th 
F 

S 

s 

-KM 

19 
20 
21 
22 
23 
24 
25 

8:38 
2.1 

5:40 
1.5 

1:2« 
0.8 

8:10 
-0.2 

4:30 
—0.7 

5:20 
—0.9 

6:00 
— l.O 

10K)8 
0.8 

10:14 
1.1 

8:00 
1.2 

19:12 
8.8 

16:87 
2.4 

17.-20 
2.9 

9:50 
1.1 

23:15 
0.7 

18:15 
3.4 

N 

S    19 
S   20 

M  21 
Tu  22 
W  23 

1:58 
—0.1 

3:27 
-0.5 

4:23 
-0.7 

5.-07 
-0.8 

5:42 
-0.7 

6:10 
—0.4 

6:28 
-0.1 

17:85   .    .    . 

n!s 

19' 

8.6    .    .    . 

18:48    .    .    . 

20. 

3.8    ..    , 

. 

19:56   .    .    . 

M 
Tu 
W 

21 1 

j 

8.9    .    .    . 

20:54   .    .    . 
3.9    ..    . 

•    •    • 

22 

N 

20:07 

21:45    .    .    . 

23 

4.3 

8.8    ..    . 

1 

21 KX) 

22:32    .    .    . 
3.6    ..    . 

r^^ 

24 

1 

4.3 

f'25 

3  i  Tu 

21:48 
4.3 

12:35      15:83 
1.1        0.7 

23:13 
3.4 

25 

W 

26 

6:42 
-0.9 

22:35 

.i  S    26 

6:41 
0.2 

12:50      16:89 
1.4        0.8 

28:50 
8.0 

r,   H    o« 

4.2 

E 

*t\i 

Th 

27 

7:15 
—0.7 

23:17 
3.9 

E 

S   27 
1 

6:50 
0.4 

13K)6      17:38 
1.7        0.9 

27 

,  IF 

28 
29 

7:40 
-0.4 

7:58 
0.0 

23:55 
3.6 

iM 

28 

0:20 
2.6 

6:55     18.-02 
0.6         2.0 

18:42 
0.9 

A 

m'28 
Tu  29 

1 

s 

14:30 
1.2 

16:35 
1.0 

» 

30 

0:27 
3.2 

8:12 
0.2 

14:42 
1,4 

17:55 
1.1 

W  30 

1 

!e 

M 

31 

0:55 
2.7 

8:23 
0.4 

14:58 
1.8 

19:24 
1.1 

Th 

31 ! 

MARCH. 


Low  Water. 


0:48 
2.2 

1:21 
1.9 


7K)2 
0.7 

7:12 
0.8 


13:20 
2.2 

13:32 
2.5 


5K)8 
—0.2 

5U{6 
0.0 

5:58 
0.8 

6:19 
0.6 

0:55 
2.6 

1:58 
2.1 

3:40 
1.5 

14:32 
3.6 

15:32 
3.6 

1:58 
-0.4 

3:10 
-0.6 

8:55 
-0.5 

4:27 
—0.3 

4:50 
-0.1 

5K)8 
0.2 

5:18 
0.5 

5.25 
0.7 

5:85 
0.9 

0:20 
2.0 

0:56 
1.6 

1:51 
1.2 


11:37 
1.2 

11:47 
1.4 

12:00 
1.9 

12:20 
2.2 

6:60 
0.9 

7:17 
1.2 

7:60 
1.5 

23:66 
-0.2 


16:68 
3.7 

18:27 
3.5 

19:40 
8.4 

20:44 
3.3 

11:03 
1.3 

11:1« 
1.5 

11:26 
1.8 

11:88 
2.1 

11:45 
2.3 

5:41 
1.0 

5:57 
1.1 

6:20 
1.0 


14:50 
0.8 

16:02 
0.5 

17K)6 
0.2 

18:06 
0.1 

12:40 
2.6 

13:02 
8.0 

13:42 
3.4 


19:30 
0.8 

20:22 
0.7 


1:42 

1.6 

14:42 

7:17 
1.0 

28:55 

Uif2 
2.8 

21:54 
0.6 

8.0 

0.5 

15:82 

8.2 

1:60 

16:85 
3.8 

0.2 

2US5 

17:50 
3.5 

—0.1 

8:33 

19:07 

—0.3 

3.7 

—0.4 

20:15 
8.8 

4:37 

21:15 

-0.4 

8.7 

22:10 
3.5 


3.8 

23:58 
3.0 


19:08 
0.0 


-0.1 

22:00 
-0.2 


14:20 
1.1 

15:33 
0.9 

16:80 
0.7 

17:17 
0.6 

17:56 
0.4 

12:00 
2.6 

12:20 
2.9 

12:36 
3.1 


21:38 
3.1 

22:25 
2.9 

23:06 
2.6 

28:45 
2.4 


18:38 
0.3 

19:30 
0.2 

20:82 
0.1 


j        The  tides  arc  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
!  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Lower  Low  Water,  which  is  the  datum  of  soii^pdings  on  the  Ctoast  and  Geodetic  Survey  Charts  for  this  region,  and 
'  which  is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
I  unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

'        The  time  u.<ted  is  Cosmopolitan  Standard,  120th  meridian  E.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
I  noon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is 

3:47  p.m. 

I       #,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
I  equator;  A,  P,  moon  in  apogee  or  perigee. 
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Manila  (Piuiig  River  Entrance),  Philippine  islands,  1910. 


lJ»yol— I 


W,  Ho, 


Time  una  HeUrht  of  Htghiitid 
Low  Water. 


I      [ 
IW    6 

Tbl   7 


F 

K    8 


;Hii 

Tul2 

■      I      ' 
W  13 ' 

Th  U 

Ji    F   15 

I      I      ' 

ti    17 
M   181 
Tu  li* 
W   20 
Th  21 

E  r  22 

S    2S, 

::     S    24| 

A  I 

M   251 

Tu  2(> 

\V   27 

Til  28 

i  F  ^  2H  ' 

I  I 


13:10  21:i& 

a.3  0. 1  .....    . 

lt:&2  23:1(^ 

a.4  0.0 

U:*i 

S.ti .   . 

0:3R  I5:ea 

-0.2  S.6 

1:4>  n:l& 

—0.3  *.4 

2:££  IBM 

— a,a  !ia  ,   .    .   ,   .   . 

^Al  mm  VliM      JU:^' 

—0.2  1,4  L3         3.2 

8:44  10:15  HiiiS       21:13 

0,0  l.(i  0.9          3.1 

4:12  lOrJS  J-'irSe      ^;lft 

a  3  l.S^  U.^         ::.9 

1:36  10:42  10:30      'Jil.lb 

o.e  a.  SI  UJ         '^6 

5:10  10:5ft  17^25    . 

0.*  i,ti  — O.i    .     .    . 

0:1*1  fij2l  11:17       miS 

2..i  l.'J  3.1      —0.5 

l:afi  5:32  U:47      19:36 

1.7  l.a  a.5      —0.6 

2:5K  ^1:45  I2:i;4       JO:W 

L4  1.8  3.S      —0,7 

13:06  'J2:15  ...... 

4.0  — u.e 

18:57  28:.^    , 

3.B  a5 

11:59  .,,...... 

8,7 

1:22  Iftr^a  ,..,,. 

—0.4  8,4 

2:18  1SK»  ...... 

—0.3  3*0 

2:.'>l  10r22 

OlO  2.fl 

8:10  ^t45  14.i>2       JQi'IS 

0.3  1-6  1.3         2.5 

3:33  »:55  15:18      '^1:27 

0.5  l.y  O.fl         2.3 

3:44  10:05  1(1:05      'J-i:20 

0.7  2.1  0.7         2.1 

^m  mm  16:35      'Z.i:U 

0.V  2,4  0.4          L9 

4:05  10:21  17:1  H    , 

1.1  2.«  0.1     ..    . 

Q-D6  4:18  10:37       l^:i« 

L6  1.2  3.1      ^^),  1 

1.-05  4:!W  10:  S7       ]SJA 

1.4  1,1  3.4      — [>2 

2:0f)  4:35  iLJfi       ll»::i7 

1.2  1.0  n.f*     -0,:i 
13^  20:36 

3.7  —0.4 

12:45  '21 M 

3.a  —0.4  ...... 


MAY. 


Day  of —I 


W.  Mo.  I 


Time  and  Height  of  High  and 
LowWater. 


S       ll 

I  I 

C,Mi    2! 

iTu:  3 

\vi    4 

iTh'    5 

I 

I  F      6, 

Ej  8  ;  7 
s ;  8 

P    m'    9 
,  Tu  10 

j  W  '  11  1 
Th  121 

N I  F    13  ! 

i 
8    14 

s  15' 

D    M   16 ! 

'      '       i 
Tu  171 

jw  is' 

Th  19  I 

I       t       I 

EjF    20' 

.  S  '  21 

A !  S    22 

i       I       I 
I  M   23 
I       i       I 
G  Tu  24 

AN    2.)  I 

'       I       , 
Thl  26 , 

p    F  !  27 

I  S     28 
S    29 

M   30 

i       ,       i 
Tu  31 


13:22 
3.8 

14:16 
3.6 

15:24 
8.4 

0:46 
—0.1 

1:32 
0.0 

2H)6 
0.2 

2:38 
0.5 

3:12 
0.8 

3:34 
1.1 

3:50 
1.3 

1K)2 
1.4 


1:24 
0.4 

1:41 
0.6 

2:07 
0.9 

2:20 
1.1 

2:34 
1.2 

2:44 
1.1 

10:00 
3.7 

10:26 
3.» 

11:00 
4.1 

11:37 
4.2 


13.05 
3.9 

14:00 
3.6 


22:45 
—0.3 

28:51 
-0.2 


16:49 
3.1 

8:40 
1.6 

8:50 
1.8 

9:00 
2.2 

9:18 
2.6 

9:89 
3.1 

lOKie 
3.7 

4K)0 
1.3 

19:60 


12:30 
1.4 

18:44 
1.1 

14:67 
0.5 

15:48 
0.0 

16:62 
-0.4 

17:54 
—0.7 

10:42 
4.0 


8:49 
1.8 

8:42 
2.1 

8:44 
2.4 

8:59 
2.7 

9:16 
3.1 

9:37 
3.4 

18:14 
-0.4 

18:57 
—0.6 

19:41 


13-.29 
1.5 

14:23 
1.1 

15:14 
0.8 

16:06 
0.5 

16:54 
0.1 

17:34 
-0.2 


—0.8 

20:29 
— O.S 

21:1H 
—0.7 

•22:0H 
—0.6 

22 1.'^ 
—0.3 


18:34 
2.9 

20.<)5 
2.6 

21:20 
2.4 

22:85 

2.1 

28:50 
1.8 


18:56 
—0.9 


4.3 

-1.0 

12:01 
4.4 

21K)7 

—0.9 

12:47 
4.2 

22:16 

—0.7 

13:36 
3.9 

23:'23 

—0.5 

14:38 

3  5- 

0:19 
0.2 

15:43 

8.0 

0:58 
0.1 

17:18 

2.6 

18:48 
2.2 

20:21 
1.9 

21:36 
1.6 

22:35 
1.4 

23:32 
1.2 


JUNE, 


Day  of— 


W.  I  Mo. 


Time  and  Height  of  Hiirh  &nd 
Low  Water. 


(C    W  1 
I       ! 

Thi  2 

E    F  3 


Ml    6 

I 
Tu    7 

8 


91 


W 

N  Th 

F  10 
S  1 11 
S|l2 

:  M  13 

Tu  14 

^    W,15 

I 
E  Th  16 

!  J"  1 1" 

A  i  S  !  18 

I  S  1 19 

M    20 

'       I 
Tu  21 

i 
W   22 

I       I 
O  Th  23 
y         I 
F    24 
I 
i  '"^    -•'^ 

I  S    26 

'm'27 

Tu   28 

'  \V    2t» 

d  Th  30 

I        I 


15:08  28:46 

3.1  0.0 

7«)  llKft      UM    .    .    . 

1.5  1.4         2,7    ..    . 

0:'20  7:10      12.-21      lh:SO 

0.3  1.9         1.0        2.8 

0:49  7:29      13:44     20:09 

0.7  2.3         0.6        1.9 

1:17  7:67      16KH      21:19 

1.0  2.8         0.1        1.6 

1:49  8:30      16:16      23:10 

1.3  J18  —0.4    .    .   . 

2:15  9:07      17:18    .    .   . 

1.4  8.8  -0.8    .    .    . 

9:47  18:19 

4.8  —1.1  ......    . 

10:26  19:16 

4.0  -1.2 

11:08  20:11 

4.6  —1.1 

11:52  21.-01 

4.4  —0.9 

12:36  21:48 

4.1  —0.6 

13:20  '22:28 

3.7  -0.3  ....    . 

14:05  23K)0 

3.2  0.1 

14*8  23:24 

2.6  0.4 

6:50  11:58      16:20      23> 

1.7  1.4         2.0        I'.T 

7:02  13:20      18:46    .       • 

2.0  1.2         1.4    .    . 

0H>5  7:13      14:42      20rjr5 

0.9  2.3         0.9        11 

0:16  7:40      15:48     21^2?. 

0.9  2.7         0.4        10 

0:25  8:06      16:31    .    . 

0.9  3.1         0.2   .    . 

H:29  17:08 

3.4  —0.2 

8:55  17:40 

3.7  —0.4 

9:25  18:14 

4.0  —0.7  ...    - 

10:00  18:48 

4.2  —0.9 

10:38  19r27 

4.3  —1.0 

11:22  20:07 

4.3  —0.9 

12:08  20:46 

4.1  —0.7 

12:59  21:25  ... 

3.8  —0.4 

4:10  7:30      13-.65     22« 

1.1  1.0         3.4        00 

4:40  9:18      16:04     22:32 

1.4  1.2         2.7        0;> 


The  ildej*  are  placed  in  tho  order  of  occurrence,  with  their  times  on  the  first  line  and  heiffhts  on  the  second  line  of  each  dav^ 
A  comparSwri  (if  ooniteciitive  heights  will  indicate  whether  it  iH  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ltiwer  l/iw  WntiT.  whli'Ji  \b  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region.  ari«i 
whk'h  is  1,4  fefi  bellow  mtnn  mia  level.  To  find  the  depth  of  watef,  add  the  tabular  height  to  the  soundings  given  on  we 
i'hiirr,  unlesfl  a  minus  f— )  i^ign  1»  bt-fni't.'  the  height,  in  which  case  subtract  it. 

The  time  uwd  In  C^wmopolUnn  Piandard.  120th  meridian  E.;  O**  is  midnight,  12^  is  noon;  nil  hours  less  than  12  are  in  the 
fiireooot^  (a.m.>,  all  grcHter  tire  lii  thi'  uficmoon  (p.  m. )  and  when  dimini»(hea  by  12  give  the  times  after  noon;  for  instance.  lb:*t 
'  la  3:47  p.m. 

9,  new  tticxm:  ^l  1st  qimr:  C.  fwU  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S.  motm  farthest  north  or  8.>uthof  the 
c4|\iator;  A.  IV  rmwui  in  HfHrijftM-iiriierigvf. 
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JULY. 

s 

Dayof-i 

Time  an 

5:13 
1.9 

d  Height  of  High  and 
Low  Water. 

c 

1 

Day of— 

W.iMo. 

W.  JMo. 

10:51 
LO 

16:42 
2.0 

23:09 
0.8 

M 

1 

S 

2 

5:48 
2.S 

12:18 
0.8 

18:42 
L4 

28:32 
1.0 

Tu 

2 

s 

^! 

6:25 
2.9 

14:06 
0.3 

20:25 
L2 

28:46 
1.0 

N 

W 

3 

P  ;  M     4  1 

7K)9 
3.4 

15:20 
-0.3 

Th 

4 

Tu    5 

7:45 
3.8 

16.-28 
-0.7 

• 

^ 

5 

N  W     6 

1          ! 

8:82 
4.2 

17:25 
—1.0 

S 

6 

•iTh'    7 

9:20 
4.5 

18:16 
—1.1 

s 

7 

1  F     8 

10:05 
4.6 

19:04 
-1.0 

M 

8 

S      9 

10:52 
4.4 

19:41 
—0.8 

E 

Tu 

9 

§    10 

ii:a=> 

4.1 

12:16 
3.8 

3:00 
1.0 

20:18 
—0.5 

W 

10 

M :  11 

20:46 
—0.2 

1      ' 
Th;  11 : 

Tu  12 

5:00 
0.9 

12:57 
3.3 

21:08 
0.1 

F 

12 

E   W  13 

3:20 
1.3 

7:20 
1.3 

13:44 
•2.7 

21:22 
0.4 

A      S 
3)' 

13  1 

D  Th  14 

8:51 
1.(5 

8:32 

1.4 

14:47 
2.1 

21:43 
0.6 

!  s  i*i4 

■  F    15 

4:35 
2.0 

10:56 
1.3 

16:02 
1.5 

21:54 
0.7 

1  M  '  15 

A    S    16 

5:14 
2.3 

12:50 
1.0 

18:15 
1.1 

22:09 
0.8 

Tu 

16 

,  §    17 

5:52 
2.6 

6:30 
2.9 

15:10 
0.6 

Th 

17  1 

M    18 

16:06 

. 

18 

0.2 

Tu  19 

7:(M 
3.2 

16::i" 

F 

19- 

-0.1 

,W  20 

7:40 
3.5 

17:00 
-0.3 

S 

20 

1 

S  Th  21 

8:1H 
3.8 

8:.V 
4.0 

17:24 
—0.6 

o  §  21 : 

O   F    22 

17:50 
— O.X 

M 

22' 

S    23 

9:42 
4.2 

18:20 
—0.8 

:  :  : 

|tu 

23 

S    24 

10:26 
4.2 

18:55 

E 

W 

24 

—0.7 

M   25 

11:12 
4.1 

2:20 
1.0 

19:24 
■-0  5 

.  .  . 

PiTh 

1 

:  F 

25 

Tu  26 

4:35 
0.8 

12:(i) 
3.8 

19:56 
—0.2 

261 

E  W  27| 

1 

2:45 
1.3 

5:57 
0.9 

12:51 
3.3 

20:22 
0.1 

a'  s 

1 

27 

Th  28 

2:35 
1.6 

7:25 
0.9 

13:48 
2.8 

-20:43 
0.4 

;  S 

28 

1 

C 1  F  ,  29  ; 

2:56 
2.0 

9:04 
0.8 

15:11 
2.1 

21:19 
0.8 

M   29; 

1  8    30 

3:34 
2.4 

10:28 
0.6 

16:46 
1.6 

21:43 
LI 

N 

Tu  30  1 

1       1 

P;  S    31 

4:24 
2.9 

12-85 

W .  81  , 

0.3 

1         ! 

AUGUST. 


Time  and  Height  of  High  and 
Low  Water. 


5:22      14:28 

3.3     -0.1 

6A5     1^:50 

3.7     —0.6 

7:27      16:49 

4.0     —0.9 

8:26      17:36 

4.2  —1.0 

9:20     18:13 

4.3  —0.9 

10:11      18:45 

4.2  —0.6 

10:67     19:10 

4.0     -0.8 

\:X&       3:46  11:35      19:20 

1.0  0.8  3.6         0.0 

1:21       4:48  12:12      19:84 

L2        1.0  3.2         0.3 

1:35       6:05  12:48      19:42 

1.4  1.1  2.7         0.5 

1:46       7:27  18:21      19:60 

1.7         LI  2.2         0.7 

2:11       8:21  14K>4      19:69 

2.1  LO  L7         0.8 

2:34       9:88  14:40      20:10 

2.4  0.9  1.2         0.7 

3:10      15:50 

2.6  0.7 

4:00      16:06 

2.9         0.3 

4:59      16:15 

3.1         0.0 

5:57     16:21  ...... 

3.3—0.2 

6:56      16:28 

3.5  —0.4 

7:52      16:46 

8.7—0.5 

8:44      17:15 

3.8—0.5 

9:35      17:42 

3.9-0.4 

10:25      18:09 

3.8—0.2 

11:15      18:34 

3.6  0.1 

0:45       5:21  12:06      18:58 

1.7  0.4  3.2         0.4 

0:57        6:28  12:57       19:18 

2.0  0.4  2.7         0.7 

1:32       7:40  14:00      19:46 

2.3  0.3  2.2          1.0 

1:50       8:66  15:25      20:14 

2.7  0.2  1.5         1.2 

2:28      10:44 

3.1  0.1 

3:21      12:49   

3.4-0.1 

4:28      14:42 

3.6  -0.4 

5:49      15:47 

3. 7  -0. 7 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 

a  rroroparifion  of  consecutive  heights  will  indicate  whether  it  Lh  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
frr)m  Mean  Lower  Ix>w  Water,  which  is  the  datum  of  soundings  on  the  Cktast  and  Oeodetsc  Survey  Charts  for  this  region,  and 
which  is  1.4  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to.  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  «ign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  £.;  Oi>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  oy  12  give  the  times  after  noon;  for  Instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  3)«  Ist  quar.;  0«  'u^l  moon;  (^.  3d  quar.;  K,  moon  on  the  equator;  N,  B,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


SEPTEMBEB 

s 

Dayof- 

Time  an 

7:08 
8.8 

d  Heightof  High  and 
Low  Water. 

W. 
Th 

Mo. 

1 

16:82 
—0.8 

.    .    . 

F 

2 

8:15 
8.9 

17K)6 

-0.7 

S 

.  3 

1:46 
0.3 

9:14 
3.8 

17:82 
-0.4 

23:40 
LI 

• 

s 

4 

2:30 
0.6 

10:06 
8.6 

17:62 
-0.1 

28:65 
1.3 

M 

5 

3:10 
0.8 

10:60 
8.8 

18:06 
0.3 

K 

Tu 

6 

0K)6 
L5 

4:86 
0.9 

11:80 
2.9 

18:20 
0.5 

W 

7 

0:22 
L8 

6:38 
0.9 

12:06 
2.5 

18:30 
0.7 

Th 

8 

0:82 
2.1 

6:84 
0.8 

12:42 
2.1 

18:40 
0.8 

A 

F 

9 

0:45 
2.3 

7:10 
0.7 

18:05 
L7 

18:60 
0.9 

S 

10 

0:56 
2.6 

8:12 
0.6 

18:26 
1.2 

19:00 
0.9 

§ 

11 

1:28 
2,9 

9:80 
0.6 

^ 

M 

12 

2:05 
8.1 

11:16 
0.4 

•    •    • 

s 

Tu 

13 

2:56 
3.2 

18:25 

0.2 

.    .    . 

W 

14 

8:60 
8.8 

14:30 
0.0 

.    .    . 

T«l, 

15 

5:00 
8.4 

15:05 

*" 

-0.2 

F 

16 

6:20 
3.6 

16-.80 
-0.8 

;  S 

17 

7:35 
8.5 

16:00 
-0.2 

22:40 
L3 

§ 

18 

1:06 
L2 

8:40 
3.4 

16:28 
-0.1 

22:65 
L4 

O 

M 

19 

2:82 
0.8 

9:36 
3.3 

16:62 
0.1 

28:08 
1.7 

£ 

Tu 

20 

8:45 
0.6 

10:32 
3.1 

17:14 
0.4 

28:20 
2.0 

P 

W 

21 

4:48 
0.2 

11:25 
2,8 

17:40 
0.7 

23:86 
2.3 

Th 

22 

5:42 
0.0 

12:20 
2.4 

18:06 
0.9 

23:65 
2.7 

F 

23 

6:40 
—0.2 

13:26 
2.0 

18:12 
LI 

S 

24 

0:22 
8.1 

7:52 
-0.3 

15:10 
1.5 

18:22  , 
1.2 

M 

25 
26 

1:05 
3.6 

1:48 
3.7 

9:18 
—0.4 

.     .     . 

N 

10:66 
-0.5 

Tu 

27 

28 

2:42 
3,7 

3:54 
3.6 

12:48 
—0.6 

•    • 

14:22 

,  »» 

-0.6 

JTh 

29 

5:24 
3.5 

15:15 
-0.5 

F 

30 

6:55 
3.4 

16:48 
-0.3    . 

•    •• 

.     .     .  1 

j 

u 
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MANILA  (PasiK  River  Entrance),  PHILIPPINE  ISLANDS,  1910. 


fl  I  Day of— 

81 

S    W.  Mo. 


ocrroBER. 


Time  and  Heirht  of  High  and 
Low  Water. 


,  s 

1 

8:08 
3.2 

16:12 
0.0 

22:20 
1.3 

S     2 

1:57 
1.1 

9:11 
3.0 

16:30 
0.3 

22:87 
1.7 

E 

• 

M     3 

1 

3:21 
0.8 

lOKK 
2.7 

16:50 
0.6 

22:48 
2.0 

Tu    4 

4:18 
0.6 

10:49 
2.5 

17:02 
0.8 

23.-01 
2.3 

VV     5 

6:04 
0.4 

11:30 
2.2 

17:10 
1.0 

28:10 
2.5 

Th    6 

5:41 
0.2 

12:12 
1.8 

17:20 
1.1 

23:18 
2.8 

A 

IF     7 

6:80 
0.1 

12:68 
1.4 

17:26 
1.1 

23:41 
3.1 

S  '   8 

7:24 
0.1 

14.-03 
1.2 

17:35 
1.0 

S      9 

0:09 
3.3 

8:18 
0.1 

M   10 

0:42 
3.4 

9:22 
0.0 

Tu  11 

1:21 
3.5 

10:3;^ 
-0.1 

-    •    • 

W  12 
Th  13 
1  F   14 

S  1 15 

i      i 

2K)a 
3.4 

3:07 
3.3 

4:20 
3.2 

5:fi0 
3.0 

11:49 
—0.1 

12:54 

—0.2 

13:42 

-0.2 

14:22 
-0.1 

21:10 
1.5 

H 

16; 

1 

0:10 
1.4 

7:18 
2.9 

14:M 
0.1 

21:25 
1.7 

E 

M 

17 

2:00 
1.0 

8:33 

15:21 
0.4 

21:40 
2.0 

o 

Tu'  18 1 

1       . 

3:12 
0.6 

9:40 
2,6 

15:M 
0.7 

22:00 
2.8 

p 

W|l9, 

4K)6 
0.1 

10:42 
2.4 

16.-23 
0.9 

22:20 
2.7 

Th 

2o; 

4:50 
-0.2 

11:50 
2.0 

16:34 
1.1 

22:40 
8.2 

F 

21 

6«2 
-0.6 

13:09 
1.6 

16:38 
1.2 

23:11 
3.6 

S 

22 

7:06 
-0.8 

14:32 
1.2 

16.-29 
1.1 

23:51 
4.0 

N 

s 

23 

8:14 

—0.8 

M   24 
Tu  25 
W  26 

0:82 
4.2 

1:20 
4.1 

2:17 
3.8 

3:25 
3.4 

9:32 

-0.8 

(T 

10-58 

-0.6 

12:28 

-0.  4 

Th 

1 
27 

13:25 
-0.3 

F 

28 

5:00 
3.0 

14:09 
0.0 

S 

29,; 

6:37 
2.7 

14:34 
0.3 

E 

S 

30' 

1:26 
1.2 

7:54 

2.4 

14:51 
0.6 

21:20 
2.0 

M 

31 

2:54 
0.9 

9:03 
2.1 

15:14 
0.8 

21:27 
2.2 

NOVEMBER. 


§ Time  and  Heiffht  of  High  and 

I    W.  Mo.  Low^ater. 


Tu     1 
W     2 


Th 

3 

A 

F 

4 
5 

,  s 

6 

S 

M 

7 

Tu 

8 

W 

9 

D 

.Th 

10 

F 

S 

11 
12 
13 

E 

14 

Tu!l5 

,vv 

16 

O  Th  17 
p        1 
F,18 

s 

19 

N 

s 

20 

M 

21 

Tu  22 
i\V  23 

(C  Th  24 

,  F  '  25 

S  ,20 

E  S  '  27 
M  28 
Tu'  29 
W  i  30 


8:38  lOHM  15:30      21:37 

0.6  1.9  1.0         2.5 

4:2^  11:04  15:27      21:63 

0.3  1.7  1.2         2.9 

5:14  11:66  15:17      22:11 

0.0  1.4  1.0         3.2 

5:57  12:52  15:13      22:83 

-0.2  1.2  1.0         8.5 

6:40  14:00  15:25      23:00 

-0.3  1.0  0.9         8.7 

7:24  23:33 

-0.4  8.8 

8:10 

-0.5 

0:10  9:02 

3.8  -0.5 

0:51  9:58 

3.7  -0.5 

1:40  10:55 

3.5  -0.4 

2:89  11:45 

3.2  -0.2 

3:62  12:33 

2.9  0.0 

5:28  13:11  19:48    .    .    . 

2.6  0.3  1.8    ..    . 

1K)9  7:10  13:41       2U:08 

LI  2.2  0.6         2.2 

2:22  8:86  14:20      20:32 

0.6  2.0  0.8         2.6 

3:90  10:02  14:43      20:58 

0.1  1.8  LI         3.2 

4^25  11:23  15:00    « 21:30 

-0.4  L5  1.3         3.7 

6:28  12:40  15:10      22:07 

-0.8  1.2  LI         4.1 

6:27  -22:45  .    .    .      22:46 

-1.0  4.4  ..     .         4.4 

7:-28  23:29 

-1.1  4.5 

8:-28 

-1.1 

0:15  9:33 

4.3  0.9 

1:02  10:32 

4.1  -0.6 

1:56  11:24 

3.6  -0.3 

2:56  12:06 

3.1  0.1 

4:15  12:83  19:40    .    .    . 

2.5  0.4  1.8    ..    . 

0:06  6:00  13:00      19:48 

1.6  2.1  0.7  2.1 

1:40  7:50  13:20      20K)5 

1.0  1.8  0.9         2.4 

3:55  9:10  13:36      20:25 

0.8  1.5  1.1         2.7 

4:00  10:25  13:40      20:48 

0.4  1.2  1.1         3.1 


DECEMBER. 


li^^^L^  Time  and  Height  of  High  and 
s'w.Mo  Low  Water. 


aItIi;    1 


I 
•    F 

S 

«  s 
\v 


Th    8 

F     9 

1>    S    10 

K     §     11 

M    12 

iTu;13- 
I 
W   14 

P;Th!l5 

O,  F    16 

I       I 
N  I  8  '  17 

'  S     18 

I  M  I  19 

Tu  20 

W  21 

Th  22 

<L    F    23 

E  S  24 
I  §  25 
'm  26 
Itu  27 

A  :  W !  28 
Th  29 
F   30 

S  '  S    31 


4:52 
0.0 

21:10 

3.4 

5.32 
-0.2 

21:32 

3.7 

6K» 
-0.4 

22K)1 

3.9 

6:44 
-0.6 

22:83 

4.1 

7:20 
-0.7 

23:10 

4.1 

8:00 
-0.7 

23:60 

4.0 

8:42 

-0.7 

0:34 
8.8 

922 

-0.6 

1:28 
3.5 

10K» 

-0.3 

2:32 
8.1 

S-.85 
2.5 

6:23 
2.0 

0:68 
0.8 

2:30 
0.2 

8:47 
-0.3 


2:25 
2.7 

3:40 
2.0 

0:39 
L2 

2:36 
0.8 

8:65 
0.3 

4:47 
0.0 

5:18 
—0.2 

5:44 
—0.4 


10:43 
0.0 

11:18 
0.3 

11:56 
0.7 

7:10 
L7 

9:15 
1.5 

10:r»2 
1.3 


18H)0 
1.5 

18:15 
L9 

18:35 
2.2 

12:30 
LO 

12:52 
L2 

13.-02 
L2 


10:32 
0.4 

10:50 
0.7 

6:16 
1.5 

7:00 
LI 

19:38 
8.0 

20:08 
3.3 

20:36 
3.6 

21:05 
3.9 


17:45 
1.7 

18:02 
2.1 

11:10 
0.9 

11:10 
0.9 


21-02 
IS 

23:40 

1.2 


19:07 
2.8 

19:44 
3.S 

2025 


4:50 
-0.7 

21:a5 

4.3 

5:47 
-LI 

21:48 

4.5 

6:40 
-1.2 

22:32 

4.6 

7:32 
-1.2 

23:18 

4.5 

8*21 

-1.0 

0K)5 
4.2 

9:05 

-0.7 

0:52 
3.8 

9:42 

-0.8 

1:39 
3.2 

10:13 

0.1 

21rS) 
l.'> 


1«:SJ 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  !»econd  line  of  each  day; 
a  comparison  of  con.secutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  (reodetic  Survey  Charts  for  this  region.  «nJ 
which  is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  watvr,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  It. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0>>  is  midnight.  12''  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  K'>:4'  i* 
3:47  p.m. 

0,  new  moon;  ^.  Isl  quar.;  Q,  full  mo<»n:  J.  :*•*  quar.;  E.  moon  oh  the  equator;  N,  S,  moon  farthest  north  or  south  of  th« 
equator:  A,  P,  mtwn  in  apogee  or  iK?rigee.  ^ 
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1 

JANUARY. 

Time  and  Height  of  High  and 
Low  water. 

FEBRUARY. 

1 

MARCH. 

1  B 

Dayof- 

1  |i>»yof- 

Time  and  Height  of  High  and 
Low'>Vater. 

.  1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

S 

W. 

Mo. 

1 

W. 

Mo. 

'  s 

1 

031 
0.6 

7:16 
1.6 

14:48 
0.0 

21:44 
0.9 

Tu 

8:02       7:82 
0.6        LO 

14:83 
0.0 

22:24 
L3 

_ 

Tu 

1 

1:14       6:16 
0.6        LO 

12:47 
0.0 

20:06 
1.4 

£,  t$ 

2 

1:40 
0.6 

7:69 
1.3 

16:22 
0.0 

22:49 
1.0 

c 

\V 

2 

5.-!i6       8:28 
0.6        0.9 

16:13 
0.0 

23:26 
L5 

W 

2 

2:44       6:39 
0.6         0.9 

13:18 
0.0 

21:11 
1.4 

c;m'  3 

3:S2 
0.6 

8:40 
LI 

15:64 
0.0 

23:36 
1.2 

Th 

3 

7:37       9:48 
0.5        0.8 

16:06 
0.1 

c 

Th 

3 

4:36       7:20 
0.6         0.8 

14:02 
0.0 

22:20 
1.6 

Tu     4 

6:82 
0.6 

9:27 
0.9 

16:27 
0.0 

.    .    . 

F 

4 

0:18       8:81 
L7        0.5 

10:43 
0.6 

17:00 
0.0 

F 

4 

6:68       9:16 
0.4         0.6 

14:58 
0.1 

23:23 
1.6 

W 

5 

0:19 
1.4 

7:08 
0.6 

1036 
0.8 

17:06 
—0.1 

8 

5 

0:66       9:00 
LJJ         0.8 

12:22 
0.6 

17:62 
0.0 

8 

8 

5 

7:48      11:20 
0.3         0.6 

16:17 
0.1 

Th 

1 

6 

0:56 
1.6 

8:18 
0.5 

11:34 
0.7 

17:46 
-0.1 

s 

S 

6 

1:87       9:27 
2.0         0.2 

13-.30 
0.6 

18:42 
-0.1 

S 

6 

0:18       8:21 
L7         0.2 

12:46 
0.6 

17:32 
0.1 

JF 

7 

1:32 

1.8 

9:07 
0.4 

12:89 
0.7 

18:26 
—0.1 

M 

7 

2:15       9:68 
2. 1         0. 1 

14:20 
0.7 

19:30 
—0.1 

>I 

7 

1:06       8:42 
2.8         0.1 

13:35 
0.7 

18:35 
0.1 

'  S 

8 

2:05 
2.0 

9:47 
0.8 

13:82 
0.6 

19:03 
-0.1 

Tu 

8 

2:68      10:18 
2.1         0.0 

15:02 
0.8 

20:18 
.-0.1 

Tu 

8 

1:47       9:04 
L9         0.1 

14:16 
0.8 

19:32 
0.0 

i  S      9 

2:40 
2.1 

10:21 
0.2 

14:17 
0.7 

19:40 
-0.2 

• 

W 

9 

3:80      10:40 
2.1         0.0 

15:42 
0.8 

21:06 
-0.1 

W 

9 

2r27        9:25 
L9         0.0 

14:63 
LO 

20:28 
0.0 

s    M 

10 

3:16 
2.2 

10:54 
0.1 

16:03 
0.7 

20:21 
—0.2 

Th 

10 

4:07     11:04 
2.1        0.0 

16:28 
0.0 

21:55 
—0.1 

• 

Th 

10 

3:06       9:47 
L9     —0.1 

15:32 
LI 

21:14 
-0.1 

•  Tu 

n 

8:61 
2.2 

11:26 
0.1 

16:46 
0.7 

21:13 
-0.2 

F 

11 

4:46      11:33 
2,0      -0.1 

17:16 
LO 

22:46 
0.0 

F 

11 

8:42      10:12 
L8     -0.1 

16:12 
L8 

22:03 
0.0 

W 

12 

4:28 
2.2 

11:53 
0.0 

16-.37 
0.8 

21:47 
-0.1 

P 
£ 

S 

12 

5:23      12K» 
L8     -0.1 

18K)6 
L2 

23:43 
0.2 

E 
p 

S 

12 

4:31      10:38 
L6     —0.1 

16:80 
L6 

22:58 
0.0 

,Th 

13 

5K)8 
2.1 

12:28 
0.0 

17:31 
0.8 

22:37 
0.0 

$$ 

13 

6KM      12:33 
L6     -0.1 

18:68 
L8 

.     .    . 

N 

13 

6:06      11:13 
L4     —0.1 

17:32 
1.6 

23:48 
0.1 

'F 

14 

5:48 
2.0 

12:58 
0.0 

18:29 
0.8 

23:34 
0.2 

M    14 

0:63       6:47 
0.3         L2 

18:08 
0.0 

19:57 
L4 

:^I 

14 

6:42      11:48 
1.2     -0.1 

18:24 
L6 

:  :  : 

S 

15 

6:80 
1.8 

13:35 
—0.1 

19:37 
0.9 

Till  15 

2:12       7:32 
0.5         LO 

13:58 
0.0 

21:11 
L5 

Tu|15 

0:54       6:20 
0.3        1.0 

12:18 
-0.1 

19:26 
L7 

£     S 

16 

0:42 
0.4 

7:15 
1.5 

14:11 

—0.1 

20:38 
LI 

D 

W 

16 

4:17       8:27 
0.5         0.8 

14:43 
0.0 

22:80 
1.6 

W   16 

2:25       7:04 
0.4         0.8 

12:67 
0.0 

20:37 
L7 

P^ 

17 

2:14 
0.6 

8:08 
L2 

14:60 
0.0 

21:51 
L8 

Th 

17 

6:24       9:46 
0.5        0.7 

16:48 
0.0 

23:42 
1.8 

1> 

Til 

17 

4:41       8:10 
0.4        0.7 

13:48 
0.1 

21:66 
L7 

Tu 

18 

4:07 
0.6 

9:06 
LO 

16S7 
0.0 

23.-04 
L5 

F 

18 

7:46     11:28 
0.3        0.6 

16:48 
0.0 

.    .    . 

N 

F 

18 

6:29      10:10 
0.3        0.6 

16:02 
0.1 

28:10 
L8 

.w 

19 

6:04 
0.5 

9:14 
0.8 

16:27 
0.0 

.    .    . 

N 

s 

19 

0:43       8:84 
L9         0.1 

12:63 
0.6 

17:62 
0.0 

S 

19 

7:23      12:00 
0,2         0.6 

16:81 
0.2 

.    .    . 

Th 

20 

0:06 
1.8 

7:37 
0.4 

11.30 
0.7 

17:20 
-0.1 

§ 

20 

1:38       9K)9 
2.0         0.1 

13:50 
0.7 

18:63 
0.0 

1^ 

20 

0:12       7:58 
L8        0.1 

13:04 
07 

17:50 
0.2 

F 

21 

1:03 
2.0 

8:42 
0.2 

12:43 
0.7 

18:12 
-0.1 

M 

21 

2:16        9-58 
2.1         0.0 

14:87 
0.8 

19:47 
0.0 

M'21 

1:04       8:26 
L8        0.0 

18:50 
0.8 

18:57 
0.2 

s 

22 

1:53 
2.2 

9:82 
0.2 

13:46 
0.6 

19:01 
—0.1 

Tu 

22 

2:56      10:07 
2.0         0.0 

15:13 
0.8 

20:87 
0.0 

Tu|22 

1:48       8:50 
1.8     —0.1 

14:28 
0.9 

19:62 
0.1 

N     !li 

23 

2:38 
2.3 

10:12 
0.1 

14:37 
0.6 

19:48 
—0.2 

C 

W 

23 

3:80      10:31 
L9         0.0 

15:56 
0.9 

21:21 
0.0 

W 

23 

2:25       9:08 
L7     -0.1 

16:02 
1.1 

20:40 
0.1 

M 

24 

3:18 
2.8 

10:48 
0.0 

15:25 
0.6 

20:34 
-0.1 

Th 

24 

4:00      10:48 
L8         0.0 

16:84 
1.0 

22:08 
0.1 

Th 

24 

2:57       9:28 
L6     -0.1 

16:37 
L8 

21:23 
0.1 

0  Tu 

25 

3:56 
2.2 

11:21 
0.0 

16:09 
0.7 

21:17 
0.0 

F 

25 

4:28      11:08 
L7     -0.1 

17:12 
LI 

22:43 
0.2 

8 

F 

25 

3:82       9:48 
L5     —0.1 

16.'03 
L4 

22:04 
0.1 

W 

26 

4:30 
2.1 

11:50 
0.0 

16:64 
0.8 

22:00 
0.1 

E 

S 

26 

4:58      11:30 
1.5     —0.1 

17:46 
L2 

23:28 
0.3 

S 

26 

4K)0      10:12 
L3     -0.1 

16:38 
1.6 

22:45 
0.2 

1 

Th 

27 

6:02 
1.9 

12:11 
0.0 

17:41 
0.8 

22:42 
0.2 

S    27 

6:27      11:50 
1.3         0.0 

18:22 
L3 

§ 

27 

4:27      10:38 
L2     -0.1 

17:08 
L6 

23:28 
0.3 

F 

28 

6:32 
1.8 

12:36 
0.0 

18:31 
0.8 

23:27 
0.3 

A 

M  '  28 

0:16       5:49 
0. 4         1.1 

12:18 
0.0 

19:11 
L3 

A 

M   28 

4:61      10:55 
LO     —0.1 

17:48 
1.6 

.    .     . 

is 

29 

6:01 
1.6 

13:03 
0.0 

19:25 
1.0 

Tu,29 

1 

0:10        6:16 
0.4         0.9 

11:16 
0.0 

18:28 
1.6 

E.   S 

30 

0:18 
0.5 

6:34 
L3 

13:28 
0.0 

20:12 
LO 

W'30 

1:09        5:40 
0.5         0.8 

11:88 
0.0 

19:12 
1.6 

A   M    31 

1:26 
0.6 

6:58 
LI 

13:58 
0.0 

21:18 
LI 

Th  31 

2:34        6:12 
0. 5         0.  7 

12:09 
0.1 

20:10 
L6 

h  day; 
koned 
1,  and 
chart, 

ii.m.), 

of  the 

The  tid 
acompariij 
from  Mean 
which  is  0. 
unless  am 

The  tit 
,  all  grreater 

0,  nev 
equator;  A 

les  are  placed  in  the  order  of  occuirrence,  w 
on  of  consecutive  heiKhUs  will  indiciite  whe 
Lower  Low  Water,  which  is  the  datum  of 
7  foot  below  mean  wa  level.    To  find  the  dt 
inus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Hawaiian  Standard,  157o  SC  W.;  C 
are  in  the  afternoon  (p.  m. )  and  when  dimin 
r  moon;  ^,  Ist  quar.;  O.  ^uH  moon;  (^,  3d 
L,  P,  moon  in  apogee  or  perigee. 

th  thoir  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
HoundingH  on  the  Coast  and  Geodetic  Snrv( 
?pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

>>  is  midnight,  12>>  is  noon;  all  hours  lesstha 
ished  by  12 give  the  times  after  noon:  for  ins 
quar.;  £,  moon  on  the  equator;  N,  S,  mooi 

)n  ihe  second  line  of  eac 
1  feet  and  tenths,  are  ree 
?y  Charts  for  this  regio 
soundings  given  on  the 

n  12  are  in  the  forenoon  ( 
tance.  15:47  is  3:47  p.  m. 
1  farthest  north  or  south 
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APRIL. 


Dt^yol — 

Time  and  Height  of  H  \tsh  and 

W.Mo.  LowlVater. 


1 
2 

3' 
4 

5| 


w 

6 

Th 

' 

F     8 

S      9 

S    10 

M'll 

Tu,12 

W 

13 

Th  14 

F   15 

S    16 

N    17 

M   18 

Tu  19 

W  20 

Th  21 

F   22 

S 

23 

S|24 

M  25 

Tu  26 

W  27 

Th 

28 

F  ,29 


30 


4.-27 
0.5 

6:43 
0.8 

7KB 
0.2 

7;19 
0.2 

0:24 
1.7 

1:12 
1.7 

1:56 
1.7 

2:42 
1.6 

3:23 
1.5 

4:00 
1.3 

437 
1.1 

0H» 
0.2 

1:15 
0.8 

2:66 
0.4 

4:48 
0.8 

5:55 
0.2 

6:80 
0.1 

6:57 
0.1 

0:16 
1.6 

0:50 
1.5 

1:45 
1.4 

2:18 
1.3 

2:47 
1.2 

8:15 
1.0 

8:43 
1.0 

4:10 
0.8 


7:80 
0.7 

9:40 
0.6 

11:48 
0.6 

12:48 
0.7 

738 
0.1 

8.-02 
0.0 

8:28 
-0.1 

8:54 
-0.1 

9:27 
—0.1 

9.55 
-0.2 

10:22 
—0.2 

5:18 
0.9 

5:51 
0.8 

6:48 
0.7 

8:00 
0.6 

10:80 
0.5 

12K)7 
0.7 

12:55 
0.8 

7:17 
0.0 

7:40 
0.0 

8H» 
—0.1 

8:27 
—0.1 

8:50 
—0.1 

9:11 
-0.1 

9:31 
—0.1 

9:52 
-0.1 


0:10 
0.4 

4:35 
0.8 

1:10 
0.4 

5:09 
0.7 

2:25 
0.4 

5:50 
0.7 

8:53 
0.4 

8:00 
0.6 

12:48 
0.1 

13:68 
0.2 

15:47 
0.2 

17:21 
0.2 

13:22 
0.8 

13:68 
1.0 

14:86 
1.3 

15:08 
1.5 

15:45 
1.6 

16:27 
1.8 

17:12 
1.8 

10:54 
-0.1 

11:27 
—0.1 

12K)5 
0.0 

12:58 
0.1 

14:26 
0.2 

16:12 
0.3 

17:44 
0.3 

13:31 
1.0 

14:05 
1.2 

1430 
1.3 

14:59 
1.5 

15:29 
1.6 

16K)0 
1.7 

16:82 
1.8 

17:06 
1.8 

10:13 
—0.1 

10:38 
-0.0 

11:12 
0.0 

11:53 
0.2 


of- 
Mo. 

MAY. 

Time  and  Height  of  HiK 
La>w  Water. 

a  Dayof-' 

s  w.  |Mo.; 

Jl'NE. 

Tim«  and  Height  of  Hig 
LowWatcr. 

land 

s  w. 

hand 

hand 

21:22 
1.6 

^'  ' 

4:48 
0.3 

9:45 
0.6 

13:15 
0.3 

21:26 
1.7 

w;  I 

1 

4:58 
-0.1 

11:41 
1.0 

17K)5 
0.5 

2257 
1.3 

22 -.30 
1.6 

C    M     2 

5:28 
0.2 

11428 
0.8 

15-23 
0.4 

-22:88 
1.6 

EiTh 

21 

5:.^ 
—0.1 

12.-20 
1.3 

1831 
0.4 

23:57 
l.I 

28:88 
1.7 

Tu     3 

6K)1 
0.1 

12:15 
0.8 

17:10 
0.4 

23:34 
1.5 

F 

3", 

6KW 
—0.2 

13K)5 

1.6 

19:42 
0.3 

W;    4 

632 
0.0 

12:56 
1.1 

18:30 
0.3 

'  S  1   41 
1 

0:50 
1.0 

6:47 
-0.2 

18:49 
1.9 

2D:4.5 

a -2 

19'M 
0.2 

Th!    5 

034 
1.4 

7:00 
-0.1 

13:26 
1.4 

19:38 
Oji 

p    s!   5 
1 

1:38 
0.8 

7:22 
-0.3 

14-33 

•2.1 

21:43 
0.2 

19::« 
0.1 

E    F 

6 

1:25 
1.3 

7:88 
-0.1 

14:01 

1.6 

20:28 
0.1 

Ml   6| 

2:25 
0.8 

7A7 

-0.8 

15:17 
•2.2 

2238 

0.2 

20:30 
0.0 

s 

7 

2:08 
1.2 

8:06 
—0.2 

14:45 
1.8 

21:22 
0.1 

•  Tu'    7! 

8.*04 
0.7 

8:83 
-0.3 

15:59 
2.3 

23:33 
0.2 

21:20 
0.0 

P    S|    8 

• 

2:50 
1.1 

836 
-0.2 

15.-27 
2.0 

22:18 
0.1 

N   W     81 

8:48 
0.7 

9:08 
-0.3 

16:42 
'2.3 

22:07 
0.0 

M,    9 

3:30 
0.9 

9:04 
-0.2 

16:08 
•2.1 

23:17 
0.2 

Th    9 

0:2? 
0.2 

4:dr. 

0.7 

9:45 
-0.2 

17:25 
2.2 

23:02 
0.1 

Tu  10 

4:06 
0.8 

9:35 
-0.2 

2.1 

FIO 

1:20 
0.1 

5:38 
0.6 

10:25 
-0.1 

ISHB 
•2.0 

W   11 

0:22 
0.2 

4:45 
0.8 

10.-08 
-0.1 

17:41 
•2.1 

S     11 

■ 

2KJ7 
0.1 

6:43 
0.6 

11:11 
0.1 

1853 
1.9 

18:(H 
1.9 

N  Th  12 

1:32 
0.2 

5-34 
0.7 

10:43 
-0.1 

18:32 
•2.01 

I  H    12 

2:47 
0.1 

8:18 
0.6 

12:08 
0.3 

19:38 
1.7 

19:00 

l.s 

F,13 

2:47 
0.2 

6:85 
0.6 

11.-25 
0.1 

19-25 
1.9 

M ;  13 

8:25 
0.0 

9:51 
0.8 

18-37 
0.5 

20:25 
1.5 

20KM 
l.M 

S    14 

8:55 
0.2 

8:45 
0.5 

12:17 
0.2 

20:24 
1.7 

3)  Tu  U[ 

4:02 
0.0 

11:10 
0.9 

15:84 
0.6 

2122 
L3 

21:l.-» 
1.7 

D    H 

15 

4:43 
0.1 

10:35 
0.7 

13:52 
0.4 

21-26 
1.6 

E    W    15' 

4:36 
0.0 

12KW 
1.1 

17.-24 
0.6 

22-^ 
1.1 

22:19 
1.7 

,M 

16 

5:15 
0.1 

11:47 
0.8 

15:.V< 
0.5 

•22:28 
1.4 

■Th 

16 

5:08 
0.0 

1235 
1.8 

18:48 
0.6 

23:11 
1.0 

23:22 
1.6 

Tu 

17 

5:47 
0.0 

12:33 
1.0 

17:37 

o..> 

•28:23 
1.8 

A 

K 

17, 

:.:38 
-0.1 

13:10 
1.5 

19:53 
0.5 

W   18 

6:14 
-0.1 

13:06 
1.2 

18:50 
0.5 

S    18 

0:00 
0.9 

6:08 
-0.2 

13:42 
1.7 

20:47 
0.5 

18:53 
0.3 

E 

Th  19 

0:17 
1.2 

6:41 
-0.1 

13:37 
1.4 

19:42 
l0.4 

S 

19 

0:47 

0.8 

6:43 
-0.2 

14:13 
1.9 

21  u^ 
0.4 

19:48 
0.3 

F   20 

0:58 
1.1 

7:04 
-0.1 

14:08 
1.6 

•20:37 
0.4 

M 

20 

1:32 
0.8 

7:13 
-0.2 

14:45 
2.0 

22:15 
0.4 

20:34 
0.2 

A 

S    21 

1:82 
1.0 

7:30 
-0.1 

14:37 
1.7 

•21:23 
0.4 

Tu  211 

2:05 
0.9 

7:43 
-0.2 

15:17 
2.1 

22;.S* 
0.3 

21:17 
0.2 

8    22 

2KW 
0.9 

7:59 
-0.2 

15:07 
1.8 

22:07 
0.4 

G  W]22. 
1       1 

2:49 
1.0 

8:13 
-0.3 

15:50 
2.2 

23-.32 
0.3 

21:58 
0.3 

O  M  23 

2:40 
0.8 

8:20 
-0.2 

15:38 
1.9 

22:51 
0.4 

8  Th  23 

3:33 

8:46 
-0.8' 

1633 
•2.2 

22:37 
0.3 

Tu  24 

3.-08 
0.8 

8:44 
-0.2 

16:09 
2.0 

2:J:33 
U.3 

\  F 

24 

0K)5 
0.2 

4:19 
l.O 

9:23 
-0.2 

23:19 
0.4 

W  25 

3:40 
0.7 

9K)8 
—0.2 

16:43 

2.1 

S 

25 

0:36 
0.2 

5:11 
1.0 

10:06 
-0.2 

17.40 

0   ] 

8  Th 

26 

0:19 
0.3 

4:20 
0.6 

9:37 
-0.2 

17:21 
•2.1 

» 

26 

1.-14 
0.0 

6:12 
1.0 

10A7 
0.0 

ISr.".' 

17:45 
1.8 

F 

27 

1.-07 
0.3 

5:10 
0.7 

10:10 
-0.2 

18K)3 
2.0 

M 

27 

1:54 
0.0 

7:80 
0.9 

11:58 
0.2 

\9^ 

18:28 
1.8 

■  S 

28 

1:58 
0.3 

6:22 
0.6 

10:50 
-0.1 

18:49 
1.9 

Tu 

28 

2:34 
0.0 

8:47 
0.8 

13:22 
0.4 

■20.-fl2 

l.t 

19:21 
1.8 

8 

29 

2:50 
0.2 

•    7:55 
0.6 

11:46 
0.1 

19:42 
1.8 

C   W  29 

3:15 
0.0 

9:50 
1.0 

15:12 
0.5 

1.3 

20:20 
1.7 

M 

30 

3:37 
0.1 

9:30 
0.7 

13:17 
0.3 

20:40 
1.6 

Th30 

3:54 

-0.1 

10:52 
1.2 

17K)6 
0.5 

22« 
1.1 

<C  Tu 

31 

4:20 
0.0 

11:50 
0.8 

15:15 
0.5 

21:45 
1.5 

The  tldea  are  placed  in  the  order  of  occurrence,  with  their  timefi  on  the  first  line  and  heights  on  the  second  line  of  each  daj.: 
a  comparison  of  conHecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenth."*,  are  rcckoDed 
from  Mean  Lower  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and  Ocodetic  Survey  Charts  for  this  region.»na 
which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Hawaiian  Standard.  157^  30^  W.;  (fi>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47183:47  p.  m- 

0,  new  moon;  J),  1st  quar.;  0>  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  th? 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7:46 
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8:34 
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14:07 
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—0.1 
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14:27 
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14:41 
*0.6 
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—0.1 
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• 
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7  foot  below  mean  sea  level.    To  find  the  de 
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Time  and  Height  of  High  and 
Low  Water. 

c 

S 

Dayof— 

Time  and  Height  of  Hi; 
Low  Water. 
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22:10 
0.3 

s 

8 
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0.8 
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8 

6:30 
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0.2 

17:46 
3.2 

Tu 

8 

4:24 
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10:27 
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16:40 
3.2 

22:55 
0.0 
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2.6 
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12:15 
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8.3 
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11:14 
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3.3 

23:40 
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6:50 
2.7 
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0:46 
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3.1 
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19:12 
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11:56 
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0:26 
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0.2 
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14:16 
-0.1 
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3.0 
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0.8 
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16:22 
0.3 
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M 

14 

2:37 
0.1 

8:50 
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16:06 
0.1 
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3.0 
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15 
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0.3 
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4:52 
0.4 
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0.6 

23:50 
2.6 

Tu 
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16 
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0.4 
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16 
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0.5 
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0.4 
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17 

6:16 
0.6 
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17 

1:08 
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7:16 
0.6 
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D 
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0.6 

12:02 
2.8 

18:84 
0.6 
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0.6 

F 
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2:26 
2.6 
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0.4 
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0.6 

18:18 
2.8 
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0.5 

W 

1 

19 
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2.6 
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20:16 
0.4 

N 

8 

19 

3:30 
2.7 
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0.4 

16:40 
3.1 

22:05 
0.2 

8 

19 

2:14 
2.6 

8:18 
0.5 

14:26 
2.9 

20:58 
0.4 

'      Th 

20 

2:82 
2.7 

8:36      14:66 
0.4        8.0 

21:20 
0.3 

S 

20 

4:24 
2.9 

10:24 
0.2 

16:32 
3.2 

22:55 
0.1 

S 

20 

3:15 
2.8 

9:20 
0.4 

15:28 
8.0 

21:50 
0.2 

F 

21 

8:86 
2.8 

9:87     16:47 
0.3        3.2 

22:16 
0.2 

M 

21 

6:10 
3.0 

11:10 
0.1 

17:20 
3.3 

23:38 
0.0 

M 

21 

4:08 
2.9 

10:10 
0.2 

16:20 
3.1 

22:34 
0.1 

1  S 

22 

4:30 
2.9 

10:36      16:40 
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0.0 

Tu 

22 

6:50 
8.1 
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0.1 
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Tu 

22 
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10:58 
0.1 

17:02 
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0.0 
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23 

6:18 
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0.0 
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23 

0:18 
0.0 

6:28 
3.1 

12:34 
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18:44 
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11:38 
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17:43 
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0.0 
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1 

24 
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8,1 
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Th 

24 

0:56 
0.0 

7:04 
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13:10 
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19:20 
3.2 

Th'24i       -6:04 

12:10 
0.1 

18:20 
8.1 

.    .    . 

0  Tu 

25 

0-57 
-0.1 

6:48     12:50 
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F 

25 
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0.1 

7:40 
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18:46 
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0.6 
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15:28 
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Tu 
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0.7 
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14:46 
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20:45 
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0.7 

21:22 
2.3 
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0.8 

22:15 
2.2 

The  tld 
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es  are  placed  In  the  order  of  occurrence,  wl 
Dnof  consecutive  heights  will  indicate  whet 

Low  Water  Springs,  which  Is  aiiproxlma 
S  feet  below  mean  sea  level.    To  find  the  de 
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p.  m.)  and  when  diminished  by  12  give  the 
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APRIL. 

MAY. 

jr 

SE. 

i  Height  of  His 
Low  Water. 

'  ■ 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

6 

Dayof- 

Time  and  Height  of  Hl« 
Low  Water. 

fhand 

g  Dayof- 

i-  --i — 

ajw.lMo. 

Time  an 

1 
'hand 

W. 

MO. 

S 

W.  Mo. 

F 

1 

4:22 
1.0 

10:66 
2.4 

17:26 
0.4 

28:85 
2.1 
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6:12 
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11:46 
2.5 

18:12 
0.7 
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1 
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2.6 

7:14 
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19:40 
0.4 
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0.8 
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0.3 

s 
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0.7 
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0.4 
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0.5 
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0.4 

14:56 
2.9 

21:10 
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0.0 
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920 

0.2 

15:89 
2.9 

21:48 
0.2 

F 

29 

0:00 
2.7 

624 
0.5 

12:86 
2.6 

18:49 
0.6 

N 

M 

29 

2:08 
2.9 

8:36 
0.4 

14:56 
2.7 

20:66 
0.4 

Th 

29 

3:50 
3.1 

10:09 
0.1 

16.24 
8.1 

22:30 
0.1 

p|  8 

30 

1K)9 
2.8 

7:34 
0.5 

13:50 
2.6 

20:00 
0.5. 

Tu 

30 

8K)9 
3.1 

9:35 
0.3 

15:53 
2.8 

21:54 
0.3 

F 

30 

4:38 
8.2 

10:52 
0.0 

17.-04 
3.2 

23:11 
0.0 

§ 

31 

2:15 
2.9 

8:41 
0.4 

14:50 
2.7 

2IK)2 
0.4 

W 

31 

4K» 
3.2 

10:27 
0.1 

16:40 
3.0 

22:46 
0.1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  fix^t  line  and  heights  on  the  necond  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Moan  Low  Water  Springs,  which  is  approximately  the  datum  o£  soundings  on  the  German  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  sea  level.  Jo  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  In  which  case  subtract  it. 

The  time  used  is  Apia  Mean  Local  Civil,  for  the  meridian  171°  44'  W.;  Oi>  Is  midnight,  12^\b  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance, 
l.V47is3:47p.m. 

#,  new  moon:  3>.  1st  quar.;  Q.  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APIA  (ITpolu  Island),  SAMOA  ISLANDS,  1910. 
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Time  and  Height  of  High  and 
Low  Water. 
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0.4 

7:06 
2.6 

13:05 
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0.8 

7:40 
2.7 

13:40 
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0.5 
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Tu 
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F 
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0.6 
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0.3 
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20 
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0.1 

9:23 
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15:29 
0.4 

21:44 
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20 

8:45 
0.1 
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16:11 
0.4 
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F 

21 
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0.5 
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5:42 
0.4 

12:04 
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18:18 
0.5 
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N 
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23 

4:26 
0.8 
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16:55 
0.6 
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<l 

W 

23 
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6:25 
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F 

23 
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6:41 
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M 

24 
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Th 

24 

1:06 
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7:28 
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13:46 
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S 

24 

1:34 
2.7 

7:41 
0.6 

14:00 
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0.6 

Tu 

25 

0:28 
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6:58 
0.4 

13:20 
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19:25 
0.5 

'f 

25 

2:10 
2.8 

8:28 
0.3 

14:86 
2.8 

20:55 
0.4 

8 

25 

2:31 
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8:36 
0.5 

14:51 
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0.5, 

W 

26 

1:89 
2.9 

7:59 
0.4 
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20:29 
0.4 
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9:13 
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0.3 
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0.4! 

E 

H 

30 

4:.58 
8.1 

11:04 
0.1 

17:14 
8.1 

23:26 
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0.4 

17:50 
3.0 

F 

30 

5:56 
2.6 

11:49 
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' 

JANUARY. 

. 

FEBRUARY. 

'" 

MARCH. 

1 

i 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 
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Day of— 

Time  and  Height  of  High  and 
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0.2 

;  S 

9 

2:25 
3.2 

8:81     14:51 
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0.5 

• 

Th 

10 

4:11 
8.4 

10:20 
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-0.1 

6:18 
3.9 

12:85 
—0.2 

18:54 
3.6 

P 

Th 

20 

5:10 
8.5 

1135 
0.0 

17:60 
8.5 

23:55 
0.1 

N 

8 

20 

0:25 
—0.1 

6:45 
8.9 

18K)0 
-0.8 

19:20 
3.6 

Tu 

20 

0:52 
-0.1 

7:15 
4.0 

13:30 
-0.8 

19:50 
8.6 

F 

21 

6:10 
8.6 

12:25 
-0.1 

18:50 
8.6 

.    .    . 

M 

21 

130 
-0.1 

7:88 
4.0 

18:55 
—0.3 

20:14 
8.7 

W 

21 

1:45 
-0.1 

8:10 
8.9 

1432 
-0.2 

20:40 
8.6 

S 

22 

0:52 
0,0 

7:06 
8.8 

18:22 
-0.2 

19:45 
3.7 

Tu 

22 

2:15 
—0.2 

8:80 
4.1 

14:47 
—0.4 

21:10 
3.7 

Th 

22 

2:40 
-0.1 

9:00 
3.9 

15:18 
-0.2 

21:32; 
S.6 

8 

23 

1:47 
-0.1 

8:06 
3.9 

14:18 
-0.8 

20:40 
3.7 

W 

23 

8:05 
-0.2 

935 
4.0 

15:40 
-0.3 

22K)0 
3.7 

c 

F 

23 

3:36 
0.0 

9:55 
3.8 

16K» 
-0.1 

2236 
8.5 

N 

M 

24 

2:40 
—0.2 

9:00 
4.0 

15:10 
—0.4 

21:32 
3.8 

C 

Th 

24 

4:00 
-0.1 

1030 
3.9 

16:80 
-0.2 

22:30 
8.6 

E 

8 

24 

4.35 
0.1 

10:60 
3.7 

16:66 
0.0 

23«) 
3.4 

d 

Tu 

25 

3:35 
-0.2 

9:50 
4.1 

16«5 
-0.4 

22:24 
3.7 

F 

25 

4:55 
-0.1 

11:10 
3.8 

17:20 
—0.1 

23:40 
8.5 

8 

25 

530 
0.1 

11:40 
8.6 

17:50 
0.1 

•   •   ; 

W 

26 

4:20 
—0.2 

10:40 
4.0 

16:55 
—0.3 

23:15 
8.7 

8 

26 

5:48 
0.1 

12:05 
8.6 

18:15 
0.1 

M 

26 

'0:10 
3.4 

6:15 
0.2 

12;35 
3.4 

ms5 

0.S 

Th 

27 

5:15 
—0.1 

11:35 
3.9 

17:45 
-0.2 

E 

8 

27 

0:35 
8.4 

6:37 
0.2 

13:00 
3.5 

19:05 
0.2 

Tu 

27 

IKX) 
3.3 

7K» 
0.8 

13:25 
8.2 

19:80 
0.4 

, 

F 

28 

0:05 
3.6 

6:05 
0.0 

1238 
3.8 

18:38 
0.0 

]SI 

28 

1:27 
3.3 

7:30 
0.3 

13:52 
3.3 

20:00 
0.4 

A 

W 

28 

1:48 
8.2 

7:65 
0.3 

14:15 
8.1 

20:20 
0.5 

S 

29 

1:00 
8.4 

7:00 
0.1 

13.20 
8.6 

19:30 
0.2 

Tu 

29 

230 
3.2 

8:25 
0.4 

14:46 
3.1 

20:.')0 
0.5 

Th 

29 

2:35 
3.2 

8:45 
0.5 

16K)6 
2.9 

21H)0 
0.6 

£ 

8 

30 

1:50 
3.3 

7:50 
0.8 

14:15 
8.4 

20:24 
0.8 

W 

30 

3:05 
3.1 

9:17 
0.5 

15:42 
3.0 

21:40 
0.7 

F 

30 

3:20 
3.1 

9:30 
0.6 

15:50 
2.8 

21:« 

0.7  1 

M 

31 

2:40 
3.2 

8:45 
0.4 

15:10 
3.2 

21:16 
0.5 

8 

31 

4:00 
8.1 

10:15 
0.6 

16:85 
2.8 

22:15 
0.7 

I 

1  ac 
ifrr 
.  wl 
1  "" 

(a. 

eq 

!_  _ 

The  tid 
ompari» 
mMean 
ilch  ia  U 
leas  am 

Thettn 
m.),aUi 

#,  new 
iiator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
an  of  consecutive  heights  will  indicate  whe 
Low  Water  SpringH,  which  ia  approximate 
i  feet  below  mean  sea  level.    To  find  the  dc 
Inus  (-)  sign  is  before  the  height,  in  which 
le  used  is  New  Zealand  Standard,  172^  30' 
f  reater  are  In  the  afternoon  (p.  m.)  and  whei 
moon;  D,  1st  quar.;  O.  full  moon;  (^,  3d  q 
P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  oi 
:hcr  it  ia  high  or  low  water.    The  heights,  Ir 
ly  the  datum  of  soundings  on  the  Admiral 
>pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

E.;  0»"  is  midnight,  12h  is  noon;  all  hours  le 
1  diminished  by  12  give  the  times  after  noon 
[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

1  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart,  | 

Bs  than  12  are  in  the  forenooo 
for  instance,  16:47 is 3:47  p.m. 
farthest  north  or^south  of  the 
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JANUARY. 


Day  of— 


W.  Mo. 


S 

M 

Tu 
W 
Th 
F 

8 
H 

M 

I 
8  Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

M 


Time  and  Heif  ht  of  High  and 
Low  Water. 


4:20 
0.6 

5.-06 
1.0 

OKW 
7.7 

0:58 
7.4 

1:48 
7.2 

2:40 
7.1 

8:38 
7.1 

4:22 
7.2 

5:10 
7.5 

5:65 
7.8 

6:40 
8.2 

0:43 
0.7 

1:30 
0.4 

2:25 
0.2 

3:00 
0.1 

8:50 
0.2 

4:40 
0.3 

535 
0.6 

0:87 
8.2 

1:34 
8.1 

2:87 
8.0 

8:41 
8.1 

4:44 
8.2 

5:45 
8.5 

0:12 
0.6 

1K)8 
0.4 

1:50 
0.3 

2:35 
0.3 

3:20 
0.5 

8:57 
0.7 

4:32 
1.0 


10:52 
8.9 

11:89 
8.5 

5:50 
1.5 

6:86 
1.8 

7.-22 
2.2 

8:13 
2.4 

9K)5 
2.5 

9-.58 
2.4 

10:60 
2.2 

11:40 
1.9 

12:28 
1.5 

7^5 
8.6 

8:08 
8.9 

8:53 
9.1 

9:38 
9.2 

10:25 
9.1 

11:13 
9.0 

12:05 
8.7 

6:20 
0.9 

7:17 
1.2 

8:23 
1.5 

9:88 
1.6 

10:48 
1.5 

11:56 
1.3 

6:37 
8.8 

7:28 
9.1 

8:15 
9.2 

9K)0 
9.3 

9:43 
9.1 

10:2.5 
8.8 

11:05 
8.5 


16:57 
1.0 

17:43 
L3 

12:27 

8.1 

18:15 
7.7 

14:03 
7.4 

14:53 
7.2 

15:44 
7.1 

16:82 
7.2 

17:20 
7.3 

18:07 
7.6 

18:53 
7.9 

13:15 
1.1 

14:00 
0.8 

14:47 
0.5 

15:33 
0.3 

16:20 
0.3 

17:10 
0.4 

18:00 
0.5 

12:58 
8.5 

13:57 
8.2 

14:59 
8.0 

16:04 
8.0 

17:05 
8.1 

18K>5 
8.3 

12:52 
1.1 

13:42 
0.8 

14:28 
0.7 

15:10 
0.7 

16:48 
0.8 

16:26 
0.9 

17:00 
1.1 


:i3:18 
8.0 


18:30 
1.6 

19:15 
1.8 

20H)0 
1.9 

20:47 
2.0 

21:37 
1.9 

22:23 
1.7 

23:12 
1.4 

23:58 
1.1 


19:38 
8.1 

20  25 
8.3 

21:12 

8.5 

21:68 
8.5 

22:50 
8.5 

23:40 

8.4 


18:57 
0.7 

19:68 
0.9 

21:02 
1.0 

22:08 
1.0 

23:12 
0.8 


19:00 
8.5 

19:50 
8.6 

20:37 
8.6 

21.22 
8.6 

22:05 
8.4 

22:47 
8.2 

23:28 
7.9 


FEBRUARY. 


O 


Day of— 


W.  Mo. 


Tu 
W 

Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 

Th 
F 

S 
8 
M 


Time  and  Height  of  High  and 
Low  water. 


MARCH. 


5:08 
L3 

0:10 
7.6 

0:54 
7.8 

1:40 

7.1 

2:32 
7.0 

8:28 
7.1 

4:25 
7.3 

5:20 
7.7 

6:11 
8.2 

0:22 
0.8 

1:18 
0.4 

2:01 
0.0 

2:47 
-0.1 

8:34 
—0.2 

4:21 
0.0 

5:10 
0.3 

0:14 
8.6 

1:11 
8.8 

2:15 
8.0 

8:28 
8.0 

4:30 
8.0 

5:31 
8.3 

0.-05 
LO 

0:57 
0.7 

1:48 
0.6 

2:21 
0.6 

2:57 
0.6 

8:28 
0.8 


11:39 
8.1 

5:45 
1.6 

6:23 
1.9 

7:08 
2.1 

7:58 
2.3 

8:57 
2.3 

lO.-OO 
2.2 

11:05 
1.9 

12:02 
L5 

7KX) 
8.6 

7:47 
9.1 

8:83 
9.4 

9:20 
9.5 

10:06 
9.5 

10:63 
9.3 

11:45 
9.0 

6K)2 
0.7 

6:59 
1.2 

8:07 
1.6 

9:25 
1.8 

10:46 
1.7 

11:53 
1.5 

6:25 

8.5 

7:13 

8.8 

7:57 
9.0 

8:38 
9.0 

9:17 
8.9 

9:53 

8.7 


17:36 
1.8 

12:25 

7.7 

ISHW 
7.3 

18:58 
7.1 

14:46 
6.9 

15:43 
6.9 

16:42 
7.1 

17:37 
7.5 

18:30 
7.9 

12:55 
LO 

13:44 
0.5 

14:81 
0.1 

15:17 
—0.1 

16:08 
-0.2 

16:50 
—0.1 

17:40 
0.2 

12:87 
8.5 

13:85 
8.1 

14:40 
7.8 

15:50 

7.7 

16:57 
7.8 

17:57 
8.0 

12:47 
L2 

13:34 
0.9 

14:13 
0.7 

14:47 
0.7 

15:20 
0.7 

15:48 
0.8 


18:12 
L5 

18:53 
L6 

19:40 
L8 

20:32 
1.8 

21:30 
L8 

22:32 
1.5 

23:28 
1.2 


19:20 
8.3 

20:08 
8.7 

20:55 
9.0 

21:42 
9.1 

22:31 
9.1 

23:20 
8.9 


18:34 
0.6 

19:34 
1.0 

20:42 
L3 

21:55 
L4 

23:05 
L2 


18:50 
8.3 

19:37 
8.5 

20:20 
8.6 

21:00 
8.6 

21:38 

8.5 

22:14 
8.3 


a  i  Day  of— 

8 

a  w.iMo. 


Tu 

w 

Th 

(fj  F 
I  S 

s  8 
|M 
Tu 

'w 

I 
Th 

F 

S 
El  8 
M 


Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 
Th 

F 

S 

8  J27 

M  28 
Tu'29 
W '  30 
Th  31 


Timn  anrt  Height  of  High  and 
Low  Water* 


4:00 
LO 

4:28 
LI 

6:02 
1.3 

OHM 
7.6 

0:49 
7.4 

1:41 
7.2 

2:40 
7.2 

8:44 
7.3 

4:45 
7.7 

5:41 
8.2 

0:00 
0.7 

0:58 
0.8 

1:43 
-0.1 

2:30 
-0.8 

8:17 
-0.4 

4:08 
-0.2 

4:52 
0.2 

5:45 
0.7 

0:50 
8.5 

1:56 
8.1 

3K)5 
8.0 

4:13 
8.0 

5:13 
8.1 

6:07 

8.4 

0:44 
LO 

1:25 
0.9 

2:00 
0.9 

2:30 
0.9 

2:57 
LO 

3:27 
LO 

3:54 
LI 


10:28 
8.4 

11:08 
8.1 

11:38 
7.7 

5:40 
L6 

6:22 
L8 

7:13 
2.0 

8:15 
2.1 

9:23 
2.0 

10:32 
L7 

11:88 
L3 

6:34 

8.7 

7:28 
9.2 

8:10 
9.6 

8:57 
9.7 

9:45 
9.7 

10:32 
9.4 

11:22 
9.0 

12:17 
8.5 

6:45 
L2 

7:56 

1.7 

9:20 
1.9 

10:40 
L7 

11:42 
L4 

12:32 
L2 

6:53 
8.6 

7:47 

8.7 

8:12 

8.7 

8:48 
8.6 

9:21 
8.5 

9:52 

8.2 

10:24 
7.9 


16:17 
0.9 

16:50 
LO 

17:24 
L2 

12:17 
7.3 

13:02 
7.1 

18:58 
6.9 

15K)0 
6.9 

16^)7 
7.1 

17:10 
7.5 

18:06 
8.0 

12:32 
0.7 

18:22 
0.1 

14:10 
-0.3 

14:65 
—0.5 

15:42 
-0.5 

16:28 
—0.3 

17:17 
0.1 

i8:12 
0.6 

13:18 
8.0 

14:30 
7.7 

15:40 
7.6 

16:47 

7.7 

17:44 
7.9 

18*.34 
8.2 

13:12 
0.9 

13:47 
0.8 

14:18 
0.8 

14:44 
0.8 

15:10 
0.8 

15:38 
0.8 

16:10 
0.8 


22:49 
8.1 

23:26 
7.9 


18:05 
1.4 

18:51 
1.5 

19:46 
1.7 

20:48 
L7 

21:55 
L6 

28:00 
L2 


18:58 
8.6 

19:47 
9.2 

20:35 
9.4 

21:22 
9.6 

22:10 
9.5 

22:69 
9.8 

23:54 
8.9 


19:13 
1.1 

20:25 
1.5 

21:45 
L6. 

22:58 
L4 

23:55 
L2 


19:18 
8.4 

19:67 
8.5 

20:33 

8.5 

21:07 
8.5 

21:40 
8.4 

22:12 
8.2 

22:48 
8.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reciconed 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  for  the  meridian  172°  80'  E.;  0^  is  midnight,  12^  Is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  In  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:47  is 8:47 p.m. 

#,  new  moon:  }).  lat  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apc^ee  or  perigee. 
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Day  of— : 
W.  Mo. 

F 

S 

s 

M 
Tu 
W 

Th 

Fi 
S 

M 

Tui 


APRIL. 


Time  and  Heieht  of  High  and 


Low  Water. 


.Wis 


F 

is 

I 
§ 

M 


,Tul9i 
j  W  20  I 

;Th  21  I 

E    F    22| 

'      I      ' 

t      I 
S    24 

OlM'25] 
A        ! 
Tu  26 


>W 

|Th 

I  F 

is 


27 

28 

29 
I 
30 


4:38 
1.2 

5:07 
1.3 

0:11 
7.6 

1:04 
7.5 

2:04 
7.4 

3:08 
7.5 

4:12 

7.8 

5:12 
8.3 
6:05 

8.8 

0:29 
0.3 

1:20 
—0.1 

2:08 
-0.3 

2:57 
—0.3 

3:46 
-0.1 

4:36 
0.2 

5:30 
0.7 

0:32 
8.6 

1:37 
8.2 

2:43 
8.0 

3:50 
8.0 

4:47 

8.1 

5:40 

8.2 

0:22 
1.2 

1:00 
1.2 

1:32 
L2 

1:59 
1.2 

2:23 
1.2 

2:50 
1.1 

3:26 
LI 

4:03 
LI 


10:58 
7.7 

11:38 
7.4 

5:52 
L5 

6:45 
1.7 

7:47 
L8 

8:55 
L8 

10:06 
L5 

11:10 
LO 

12:05 
0.4 

6:55 
9.3 

7:45 
9.6 

8:82 
9.7 

9:21 
9.6 

10:11 
9.3 

11.^ 
8.9 

12:00 
8.8 

6:83 
L2 

7:47 
L6 

9:07 
L7 

10:18 
L6 

11:17 
L4 

12:02 
L2 

6r25 
8.8 

7.-04 

8.4 

7:40 
8.3 

8:14 
8.2 

8:46 
8.1 

9:18 
8.0 

9:51 

7.8 

10:28 
7.6 


16:47 
LO 

17:28 
1.2 

12:25 
7.1 

18:22 
6.9 

14:30 
6.9 

15:40 
7.2 

16:43 
7.7 

17:41 
8.2 

18:33 
8.8 

12:56 
-0.1 

13:45 
—0.5 

14:31 
—0.7 

15:20 
—0.6 

16:07 
—0.3 

16:48 
0.1 

17:58 
0.7 

1SK» 
7.9 

14:12 
7.6 

15:23 
7.5 

16:27 
7.6 

17.-24 
7.8 

18:10 
8.0 

12:42 
LO 

13:13 
LO 

13:40 
0.9 

14:05 
0.8 

14:32 
0.8 

15m 
0.7 

15:40 
0.8 

16:15 
0.9 


23:27 
7.9 


18:15 
L4 

19:12 
L5 

20:17 
L6 

21:25 
1.5 

22:32 
L2 

23:35 
0.7 


19:25 
9.3 

20:11 
9.7 

21:00 
9.9 

21:48 
9.8 

22:40 
9.5 

23:33 
9.1 


18:57 
1.2 

20:10 
1.6 

21:28 
1.7 

22:38 
1.5 

23:80 
1.4 


18:52 
8.2 

19:28 
8.3 

20:02 

8.4 

20:33 

8.4 

21:08 

8.4 

21:42 
8.3 

22:18 
8.2 

22:59 
8.0 


MAY. 


c  Dayof— ' 

8' \ 1 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


S 


jM 
'tu 
W 

iTh 

If 
§ 

M 
Tu 
W 


1 
2 
3 
4 

5 

I 
61 

7 

8 

9 
10 
11 


'Th  12 

I       ! 
F    13 


I 
'  S 

Tu 
W 


Th  19 
20 
21 


K|  F 

■  S 

a{  S 

M 


O  Tu  24 
|W  25 
Th  26 


F 

S 

s 

M 
Tu 


27 

28 
29 

30 

I 

31; 


4:43 
L2 

5:30 
L3 

0:38 
7.7 

1:86 
7.6 

2:40 
7.7 

3:42 
8.0 

4:42 
8.4 

5:35 
8.8 

0K)2 
0.4 

0:66 
0.1 

1:48 
—0.1 

2:38 
-0.1 

3:30 
0.1 

4:23 
0.4 

5:20 
0.8 

0:13 
8.7 

1:14 

8.4 

2:16 
8.1 

3:17 
8.0 

4:13 
7.9 

5:06 
8.0 

5:48 
8.0 

O:^^ 
1.7 

0:54 
L7 

1:22 
1.6 

1:50 
L4 

2A*» 
L3 

3.-00 
L2 

3:43 
LI 

4:27 
LI 

5:15 
1.1 


11:10 
7.4 

12:01 
7.2 

6:26 
1.4 

7:26 
L5 

8:82 
L4 

9:89 
LI 

10:40 
0.7 

11:37 
0.2 

6:27 
9.2 

7:18 
9.4 

8:08 
9.5 

9.4 

9:58 
9.1 

10:46 
8.7 

11:45 
8.3 

6:22 
L2 

7:30 
L5 

8:40 
L6 

9:45 
L5 

10:38 
L5 

11:23 
1.4 

12:00 
L3 

6:28 
8.0 

7K» 
8.0 

7:40 
7.9 

8:14 
7.9 

8:50 
7.8 

9:26 
7.7 

10:08 
7.6 

10:55 
7.5 

11:47 
7.5 


17:00 
LO 

17:60 
1.2 

18:00 
7.1 

14:06 
7.2 

16:15 

7.4 

16:17 
7.9 

17:14 

8.4 

18:07 
9.0 

12:28 
—0.2 

13:20 
-0.5 

14K)7 
—0.6 

14:58 
-0.5 

15:47 
—0.2 

16:40 
0.2 

17:87 
0.7 

12:46 

7.9 

13:50 
7.7 

14:55 
7.5 

15:57 
7.6 

16:50 
7.7 

17:37 
7.8 

18:17 
8.0 

12:32 
L2 

13.-00 
LI 

13:28 
LO 

14:00 
0.8 

14:35 
0.7 

15:17 
0.7 

15:55 
0.8 

16:42 
0.9 

17:32 
LI 


23:46 
7.9 


18:47 
L4 

19:50 
L5 

20:58 
1.4 

22K)5 
1.2 

23:06 
0.8 


19:00 
9.4 

19:48 
9.8 

20:38 
9.  .9 

21:30 
9.8 

22:21 
9.5 

23:15 
9.2 


18:40 
L2 

19:48 
L5 

20:58 
L7 

22:05 
1.8 

23:02 
L7 

23:47 
L7 


18:54 
8.  L 

19:80 

8.2 

20:08 
8.8 

20:40 

8.4 

21:17 

8.4 

21:56 
8.4 

22:40 
8.3 

23:27 
8.2 


JUNE. 


fl  pay  of— 

a  I  w.  ;mo.| 


Time  and  Height  of  High  and 
Low  Water. 


W 
Th 
F 
S 

»! 

Ml 
Tu! 
W 
Th 


S 

M 
Tu 

1>   W 


FIIO 
11 
12 
13 
14 


Th 
F 
S 
§ 
M 
Tu 
W 


O  Th  23 
Fi24 


s 


I 


I 


I 


M 
Tu 
W 
Th 


25 

I  26 
27 
28 
29 
30 


I 


0:18 
8.1 

1:15 
8.0 

2:14 
8.0 

3:18 
8.2 

4:10 
8.4 

5:07 
8.6 

6:03 
8.9 

0:35 
0.5 

1:32 
0.3 

2:23 
0.3 


6:10 
L2 

7.-07 
LI 

8:10 
LI 

9:12 
0.9 

10:12 
0.6 

11:10 
0.3 

12:06 
-0.1 

6:55 
9.1 

7:48 
9.1 

8:82 
9.0 


3:17 
0.3 

9:85 
8.9 

4:10 
0,6 

10:30 
8.6 

5:05 
0.8 

11 A^ 
8.3 

6:00 
LI 

12:23 
8.0 

0:46 
8.6 

7:01 
L3 

1:43 

8.1 

7:68 
L5 

2:37 
7.9 

8:53 
L7 

3:30 
7.7 

4:18 
7.6 

5:03 
7.5 

5:47 
7.5 

0:10 
2.0 

0:45 
L8 

1:21 
1.6 


9:45 
1,7 

10:29 
L7 

lL-08 
L6 

11:42 
L6 

6:80 
7.6 

7K)7. 
7.7 

7:47 
7.7 


12:44 
7.5 

13:40 
7.6 

14:50 
7.7 

15-50 
8.0 

16:47 
8.5 

17:43 
8.9 

18:36 
9.3 

12:58 
—0.3 

13:50 
—0.3 

14:40 
—0.2 

15:33 
0.0 

16:24 
0.8 

17:18 
0.7 

18:13 
L2 

13:22 
7.7 

14:20 
7.6 

15:15 
7.5 

16K)8 
7.5 

16:55 
7.5 

17:88 
7.7 

18:17 
7.8 

12:19 
LS 

12:56 
LO 

13:32 
0.8 


18:27 
1.2 

19:80 
1.3 

20:30 
1.3 

21^5 
1-2 

22:39 
0.9 

23:39 
0.7 


19r28 
11.5 

20:20 
9.7 

21:13 
9.6 

22:a'S  ' 
9.5 

22:57 
9.2 

28:51 

8.8 


19:13 
1.5 

20:15 
1.9 

21:14 
2,0 

22:10 
2.1 

22:.«»7 
2.2 

23:35 
2,1 


18:55 
8.U 

IS:®* 
8,2 

20:13 
8,4 


2:00 
LC 

8:26 
7.8 

14:13 
0.7 

20:bS 
8.5 

2:43 
1.1 

9K)7 
7,9 

ISKW 
0.6 

2137 
8.6 

3:25 
0.9 

9:52 
7.9 

15:40 
0.6 

22:20 

8.6 

4:18 
0.8 

10:40 
7.9 

1627 
0.7 

23:08 
8.5 

5:01 
0.7 

11«2 
7.9 

17:17 
0.8 

28:58 

8,4 

6J» 
0.8 

12:26 
7.9 

18:10 
LO 

1 

i 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  timen  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heighUi  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  4. 5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  for  the  meridian  172°  80'  E. ;  Oi>  is  midnight,  12t>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  })  1st  quar.;  Q,  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  ! 
equator;  A,  P,  moon  in  apogee  or  perigee.  ' 
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■" 

Day 

JULY. 

.    -     - 

AUG08T. 

It  of  Hij 
ater. 

SEPTEMBER. 

1 

a 

s 

s 

of- 

Time  and  Height  of  High  and 
LowWater. 

:fi 

Day  of— 

Time  and  Helg} 
Low\\ 

^hand 

d   Day of— 

o 

Time  and  Height  of  High  and 
LowWater. 

W.JMo. 

W.  Mo. 

l^w. 

Mo. 

V|T 

0:51 
8.8 

6:47 
0.8 

13:24      19K)5 
7.9         1.1 

M      1 

1 

2:28 
8.1 

8:21 
0.9 

15:04 
8.1 

20:62 
L5 

Th 

1 

4:24 
7.8 

10:30 
1.2 

16:68      23:16 
8.3         L5 

S      2 

1:47 
8.2 

7:45 
0.8 

14:25      20:06 
7.9         1.2 

Tu    2 

1 

826 
8.0 

926 
1.0 

16H» 
8.2 

22:04 
1.6 

F 

2 

5:26 
8.0 

11:33 
LO 

17:55    .    .    . 
8.6    ..    . 

!     ,S     3 

2:46 
8.2 

8:46 
0.8 

15:25      21:10 
8.1         1.8 

N 

W,    3 

4:80 
8.0 

10:35 
0.9 

17:10 
8.4 

23:16 
1.4 

,  S 

1 

3 

0:16 
LI 

6:21 
8.8 

12:29      18:46 
0.7         8.8 

p!m;  4 

3:46 
8.2 

9:47 
0.7 

16:25      22:16 
8.4         1.2 

Th'    4 

5:81 
8.2 

11:36 
0.7 

18:07 

8.7 

•  |S 

4 

1:04 
0.9 

7:11 
8.6 

13:16      19:34 
0.6         9.0 

Tu    6 

4:46 
8.3 

10:48 
0.6 

17:23      23:20 
8.7         1.1 

• 

F|   5 

0:18 
1.1 

6:80 
8.4 

12:84 
0.5 

19:00 
9.0 

M 

1 

5 

1:49 
0.6 

7:57 
8.7 

14:00      20:16 
0.5         9.1 

'  ;w^  6 

6:43 
8.6 

11:46 
0.3 

18:20    .    .    . 
9.0    ..    . 

S  '   6 

1 

1:12 
0.9 

7:23 
8,6 

18.25 
0.3 

19:50 
9.3 

E!Tu 

1 

6 

226 
0.6 

8:40 
8.8 

14:88      20:68 
0.5         9.0 

.Th 

7 

0:21 
0.9 

6:40 
8.7 

12:41      19:12 
0.1         9.8 

S 

7 

2K» 
0.6 

8:12 
8.7 

14:14 
0.2 

20:38 
9.3 

W     7 

8:00 
0.6 

9:20 

8.7 

15:15      21;36 
0.7         8.8 

1         IF 

8 

1:19 
0.7 

7:84 
8.8 

13:35      20:05 
0.0         9.5 

M 

8 

2:48 
0.5 

9:00 
8.8 

14:59 
0.3 

21:24 
9.3 

Th 

8 

3:85 
0.7 

9:58 
8.5 

15:47      22:14 
0.9         8.5 

s 

9 

2:11 

o.e 

8:28 
8.8 

1425      20:55 
0.0         9.5 

Tu 

9 

8:81 
0.6 

9:46 
8.6 

15:41 
0.5 

22:06 
9.0 

F 

9 

4:06 
0.9 

10:35 

8.2 

16:19      22:50 
L2         8.1 

8 

10 

3:08 
0.5 

9:19 

8.8 

15:15      21:45 
0.2         9.4 

K  '  W 

10 

4:10 
0.7 

10:30 
8.5 

16.21 
0.8 

22:60 
8.7 

a'  8 

10 

4:38 
.LO 

11:14 
7.9 

16:61      2829 
1.4         7.7 

M 

11 

3:61 
0.6 

10:10 
8.6 

16K)5      22:35 
0.4         9.2 

Th 

XI 

4:60 
0.9 

11:14 
8.2 

17.*00 
LI 

23:31 
8.3 

Sill 

5:13 
L3 

11:54 
7.6 

17-.80    ,    .    . 
L7    .    .    . 

Tu  12 

4:41 
0.7 

11:00 
8.4 

16:53      23:28 
0.7         8.8 

F 

12 

5:26 
l.l 

11:58 
7.9 

17:88 
L5 

})   M  !  12 

0K)6 
7.3 

5:61 
L5 

12:89      18:11 
7.8         2.0 

E  W  13 

6:30 
1.0 

11:60 
8.1 

17:40    .    .    . 
1.1    ..    . 

A 

S 

13 

0:14 
7.9 

6K)6 
1.4 

12:42 
7.5 

18:17 
L8 

s   Tu'l3 

0:58 
6.9 

6:36 
1.8 

13:30      19:00 
7.1         2.2 

})  Th  14 

0:11 
8.4 

6:17 
L2 

12:42      18:28 
7.8         1.5 

* 

14 

0:60 
7.4 

6:45 
L7 

13:30 
7.2 

19:00 
2.1 

W  14 

1:46 
6.7 

7:30 
1  9 

1426      20:00 
7.0         2.3 

F    15 

IHN) 
8.0 

7:02 
1.5 

18.33      19:15 
7.5         1.9 

M  15 

1:45 
7.1 

7:80 
1.9 

14:20 
7.1 

19:49 
2.8 

Th  15 

1      1 

2:48 
6.7 

8:30 
2.0 

15:28  '   21K)6 
7.2         2.2 

A 

S    16 

1:60 
7.7 

7:60 
1.7 

14:25      20:05 
7.8         2.2 

Tu'16 

1      1 

2:85 
6.9 

8:20 
2.0 

15:15 
7.1 

20:44 
2.5 

,  F'16 

1       1 

3:51 
6.9 

9:35 
L8 

16:26      22:14 
7.5         2.0 

's!i7 

1 

2:40 
7.4 

8:85 
1.9 

15:17      20:66 
7.2         2.4 

8,w;i7 

1    1 

3:80 
6.8 

9:15 
2.0 

16:10 
7.2 

21:45 
2.4 

S  |17 

1 

4:60 
7.3 

10:39 
L5 

1721      23:16 
7.9         L6 

M   18 

8:29 
7.2 

9:25 
L9 

16:06      21:51 
7.2         2.6 

.Th  18 

426 
7.0 

10:13 
1.8 

17KB 

.7.5 

22:47 
2.2 

S'18 

1 

5:45 
7.8 

11:36 
LO 

18:10    .    .    . 
8.5    ..    . 

Tu 

19 

4:18 
7.1 

10:11 

1.8 

16:55      22:39 
7.4         2.4 

f!i9 

1 

620 
7.3 

11:10 
1.5 

17:61 
7.9 

23:41 

L8 

O  M  1 19 

0K)9 
0.9 

6:35 
8.3 

12:29      18:68 
0.6         8.9 

W  20 

6:0) 
7.2 

10-.55 
1.7 

17:40      23:26 
7.6         2.2 

S    20 

6:11 
7.6 

12:00 
LI 

18:40 
8.4 

E 

Tu20 

0:66 
0.4 

7:21 

8.8 

13:16      19:44 
0.1         9.8 

8  Th,  21 

6:51 
7.8 

11:48 
L4 

18:25    .    .    . 
7.9    ..    . 

° 

8  l21 

1 

0:82 
L3 

7:00 
8.0 

12:60 
0.7 

19:25 
8.7 

P 

W  21 

1:42 
-0.1 

8K)9 
9.2 

14:02      20:90 
-0.1         9.5 

0    F    22 

0:18 
1.9 

6:36 
7.5 

12:26      19KW 
1.1         8.2 

M  22 

120 
0.8 

7:45 
8.4 

13:87 
0.4 

20:10 
9.1 

Th  22 

2:27 
-0.4 

8:54 
9.5 

14:48      21:15 
—0.3         9.5 

S    23 

0:56 
1.5 

7:21 

7.8 

13:11      19:60 
0.8         8.5 

Tu23 

1 

2:06 
0.4 

8:81 
8.7 

14:23 
0.1 

•20:55 
9.3 

F|23 

3:12 
-0.5 

9:40 
9.5 

16:35      22.-01 
-0.1         9.3 

S    24 

1:40 
1.1 

8:05 
8.0 

13:54      20:84 
0. 6         8. 8 

E 

W  24 

2:60 
0.1 

9:17 
8.9 

15.-08 
0.0 

21:40 
9.8 

;  S    24 

8:59 
—0.3 

10:30 
9.3 

16:23      22:51 
0.1         8.9 

!m   25 

2:24 
0.8 

8:51 
8.2 

14:40      21:16 
0.4         8.9 

P 

Th  25 

8:85 
—0.1 

10:03 
9.0 

15:54 
0.0 

22:26 
9.2 

8    25 

4:47 
0.0 

11:23 
9.0 

17:14      28:46 
0.6         8.5 

'tu  28 

3:10 
0.6 

9:88 
8.4 

1525      22:02 
0.3         9.0 

'  F    26 

4:21 
0.0 

10:51 

a.9 

16:40 
0.3 

28:14 
8.9 

§ 

M   26 

1 

'5:40 
0.5 

12:20 
8.6 

18:11    .    .    . 
LI    .    .    . 

E    W  27 

1 

3:65 
0.4 

10:24 
8  4 

16:10      22:49 
0.4         8.9 

.  S    27 

5:10 
0.2 

11:44 
8.7 

17:30 
0.6 

.    .     . 

Tu27 

0:47 
8.0 

6:40 
1.0 

18:24      19:20 
8.2         L6 

:      Th  28 

4:42 
0.4 

11:12 

8.4 

17:00      23:38 
0.5         8,7 

(C    S   28 

0:05 
8.5 

6:00 
0.5 

12:39 
8.4 

18:26 
LO 

:W  28 

1:55 
7.7 

7:50 
1.4 

14:32      20:43 
8.0         1.8 

C    F 

29 

5:81 
0.4 

12.-05 
8.8 

17:60    .    .    . 
0.7    ..    . 

M   29 

1:02 
8.1 

7:00 
0.8 

13:40 
8.1 

19:29 
L4 

Th  29 

3:06 
7.6 

9:10 
1.6 

15:41      22:06 
8.0         L7 

S 

30 

0:29 
8.5 

6:24 
0.6 

13K)0      18:44 
8.2         1.0 

N  Tu30 

1     ■ 

2K)6 
7.8 

8:04 
L2 

14:46 
8.0 

20:44 
L7 

F    30 

4:16 
7.7 

10:25 
1.4 

16:44      23:11 
8.2         L4 

P 

S 

31 

1:24 
8.3 

7:20 
0.8 

14H)0      19:44 
8.1         1.3 

iW  31 

1 

3:15 
7.7 

9:16 
L4 

15:55 
8.0 

22K)6 
1.8 

a 
fn 
w 

UI 

Thetid 
somparin 
ym  Meat 
hiehi8  4. 
ilcssa  m 

efi  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat 
ifeei  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  in  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heig 
ther  it  is  high  or  low  water.    The  heigh 
ely  the  datum  of  soundings  on  the  Adi 
pth  of  water,  add  the  tabular  height  to 
case  subtract  it. 

h'tsc 
tH.  ii 
nira 
the 

►n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

Thetln 
forenoon  (i 
3:47  p.  m. 

leused  is  New  Zealand  Standard,  for  the  mei 
»,  m. ),  all  greater  are  in  the  afternoon  (p.  m. 

rldian  172°  30'  E.;  O*-  is  midnight.  12^  is  noon: 
)  and  when  diminished  by  12  give  the  times  i 

all  hours  less  than  12  are  in  the 
ifter  noon;  for  Instance,  16:47  is 

#,  ne^ 
equator;  A 

rmoon;  "3),  1st  quar.:  Q,  full  moon;  Ci  M 
,  P,  moon  in«pogee  or  perigee. 

quar.;  E, 

moon  on  the  equator:  N,  S.  m<x)n 

farthest  north  or 

south  of  the 
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OCTOBER. 

rhand 

NOVK 

MBER. 

d  Height  of  High  and 
LowWater. 

DECEI 

dBER.                           1 

1 
IHeiffhtof  High  and 
LowWater. 

s 

Day of— 

Time  and  Height  of  Hif 
Low  Water. 

S 

Day  of— 

Time  an 

S 

Day  of— 

Timeam 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

6:16 
&0 

11.-28 
1.1 

17:40 
8.6 

.    .    . 

Tu 

1 

0:22 
0.8 

6:82 

8.4 

12:48 
LI 

18:46 
8.6 

A 

Th 

1 

0:24 
LI 

6:41      12:50 
8.2        L6 

18:52 
8.0 

H 

2 

0:04 
1.0 

6:09 
8.3 

12«) 
0.9 

18:29 
8.7 

• 

W 

2 

0:68 
0.8 

7:11 
8.6 

18:19 
LI 

19:28 
8.6 

• 

F 

2 

0:66 
LI 

7.19     13:20 
8.8        L6 

19:80 
7.9, 

K 

• 

M 

3 

0:47 
0.8 

6:66 
8.5 

13K)6 
0.7 

19:11 
8.8 

Th 

3 

1:28 
0.8 

7:46 
8.6 

13:49 
L2 

20KX> 

8.4 

S 

3 

1:28 

LO 

7:64      18A) 
8.3        L6 

20.-OI  ! 
7.9  ' 

Tu 

4 

1:25 
0.6 

7:86 
8.7 

13:41 
0.7 

19:61 
8.9 

A 

F 

4 

1:64 
0.8 

8:21 
8.5 

14:16 
L2 

2031 
8.2 

8 

8 

4 

1:62 
0.9 

8:28     14:16 
8.4        L4 

20'.38 
7.8 

W 

5 

1:60 
0.6 

8:14 
8.7 

14:16 
0.8 

20:29 
8.8 

S 

6 

2:21 
0.8 

8:M 

8.6 

14:40 
L8 

21:0b 
8.0 

M 

6 

2:21 
0.8 

9M     14:48 
8.4        LS 

21:12 

7.7 

Th 

6 

2:80 
0.6 

8-80 
8.7 

14:44 
0.9 

21K)6 
8.5 

» 

6 

2:49 
0.8 

9:29 
8.8 

16:10 
L8 

21-J)9 

7.7 

Tu 

6 

2:69 
0.8 

9:40     16.-25 
8.8        L2 

21:50 

7.6 

A 

F 

7 

2:68 
0.7 

9:25 
8.6 

16:18 
1.1 

21-^ 
8.2 

8 

M 

7 

3:22 
0.9 

10H)6 
8.2 

16:45 
L3 

22:13 
7.6 

W 

7 

8:86 
0.9 

10:20     16K)7 
8.2         L2 

22:31 
7.5  , 

S 

8 

8:24 

0.8 

lO.'OO 
8.8 

16:41 
1.2 

22:10 
7.9 

Tu 

8 

8:69 
LO 

10:44 
8.0 

16:25 
L4 

22:68 
7.2 

Th 

8 

4:20 
LO 

11:04      16:51 
8.1        L2 

2330 
7.4 

» 

9 

0.0 

10-.36 
8.0 

16:15 
1.4 

22:46 
7.6 

W 

9 

4:40 
L2 

11:27 
7.8 

17:10 
L5 

28:41 
7.1 

F 

9 

6:Ob 
LI 

11:61      17:42 
8.0        L2 

•    •    • 

M 

10 

4:30 
1.1 

11:14 
7.7 

16:68 
1.6 

23:24 
7.2 

3) 

Th 

10 

6:26 
L4 

12:17 
7.6 

IdHW 
L6 

.    .    . 

D 

8 

10 

0:15 
7.3 

6:67      12:45 
L3         7.9 

18:37 
L2 

S 

Tu 

11 

6:10 
1.4 

11:67 
7.6 

17:86 
L7 

;  :  : 

F 

11 

0:86 
7.0 

6:20 
L6 

13:12 
7.6 

19H» 
L7 

E 

8 

11 

1:14 
7.4 

6:64     18:40 
L4        7.9 

19:86 
1.2 

3) 

W 

12 

0.10 
6.9 

6:66 
1.6 

12:48 
7.3 

18:27 
1.9 

S 

12 

l:4l" 
7.0 

7:20 
L7 

14:12 
7.6 

20:04 
L6 

M 

12 

2:16 
7.6 

7A6     14:40 
L4        8.0 

20:38 
LO 

Th 

13 

1:06 
6.7 

6:60 
1.8 

18:46 
7.2 

19:26 
2.0 

» 

13 

2:48 
7.2 

8:26 
L6 

16:14 
7.8 

21:10 
L8 

Tu 

13 

8:19 
7.8 

9H»     16:40 
L3        8.1 

21:39 
0.8 

F 

14 

2:11 
6.7 

7:51 
1.9 

14:47 
7.3 

20:34 
2.0 

E 

M 

14 

8:50 
7.7 

9-.84 
L4 

16:16 
8.1 

22:13 
0.9 

W 

14 

4:19 
8.2 

10.^     16:38 
L2         8.4 

22^ 
0.5 

S 

16 

8:20 
7.0 

9H)0 
L8 

15:60 
7.6 

21:48 
1.7 

Tu 

16 

4:49 
8.2 

10:86 
1.0 

i7.-oe 

8.6 

23K» 
0.4 

Thl6 

6:16 
8,7 

lL-06     17:84 
0.9        8.7 

28:36 
0.1 

8 

16 

4.-21 
7.4 

10K)6 
1.6 

16:48 
8.1 

22:45 
L2 

W 

16 

6:41 
8.8 

11:84 
0.6 

18K)0 
9.0 

.    .    . 

P 

O 

F 

16 

6:10 
9.1 

12H)6      1829 
0.6        8.9 

.    .     . 

B    M 

1 

17 

5:19 
8.0 

11:08 
LO 

17:40 
8.6 

23:40 
0.6 

9 

Th 

17 

0:01 
-0.1 

6:82 
9.3 

12:29 
0.2 

18:60 
9.3 

N 

S 

17 

0:30 
-0.2 

7:02     18K)1 
9.5        0.8 

19:21  ' 
9.1 

Tu 

18 

6K)9 
8.6 

12KK 
0.6 

18:29 
9.1 

F 

18 

0:61 
-0.4 

7:21 
9.6 

ISflO 
0.0 

19:40 
9.4 

8 

18 

1:22 
-0.4 

7:55     13:56 
9.7        0.2 

20:16 
9.2 

O 

W 

19 

0:29 
0.0 

6A7 
9.2 

12:61 
0.1 

19:16 
9.4 

'  s 

I 

19 

1:40 
—0.6 

8:11 
9.9 

14:10 
—0.1 

20:80 
9.4 

M 

19 

2:16 
-0.4 

8:46     14:60 
9.8        0.2 

21:10 
9.1 

P 

Th 

20 

1:16 
—0.4 

7:45 
9.6 

18:40 
-0.2 

20:06 
9.6 

n'  S 

1 

20 

2:80 
—0.6 

9:02 
9.8 

16«1 
0.0 

21.-28 
9.2 

Tu!20 

1 

8:06 
—0.2 

9:88     15:43 
9.7        0.3 

22.^1 
8.9 

F 

21 

2:02 
—0.6 

8:31 
9.8 

14:28 
-0.8 

20:61 
9.6 

M,21 

3:20 
—0.4 

9:64 
9.7 

15:64 
0.2 

22:16 
8.8 

W 

21 

3:68 
0.0 

10:80     16:89 
9.5        0.5 

22:56  ; 

8.6  j 

:  s 

22 

2:49 
—0.6 

9:20 
9.8 

15:15 
-0.1 

21:41 
9.3 

Tu22 

4:11 
0.0 

10:49 
9.8 

16:50 
0.6 

23:14 
8.4 

Th 

22 

4:61 
0.4 

11:24     17:82 
9.1        0.8 

23:54  1 
8.8  ' 

1 

23 

8:88 
-0.4 

10:10 
9.5 

16:06 
0.2 

22:82 
8.9 

W  23 

6:06 
0.6 

11:46 
8.9 

17:60 
1.0 

.    .    . 

c 

F 

23 

6:48 
0.8 

12:19     18:81 
8.7  '     LI 

.    .     . 

N 

M 

24 

4:29 
0.0 

11.-04 
9.2 

17K)1 
0.6 

23:29 
8.4 

(C 

Th'24 

0:16 
8.1 

6H» 
LO 

12:46 
8.6 

18:60 
L3 

E 

S 

24 

0:63 
8.0 

6:44     18:15 
L8       8.3 

19-.3D 
1.3 

(C 

Tu 

26 

6:22 
0.6 

12:08 
8.7 

18:08 
1.1 

F   26 

1:21 
7.8 

7:16 
L4 

13:49 

8.2 

20:10 
L6 

8 

26 

1:52 
7.7 

7:48     14:10 
L7        8.0 

20:30 
L5 

W 

26 

0:82 
7.9 

6:25 
1.0 

13K)5 
8.8 

19:14 
1.6 

S 

26 

2:29 
7.7 

8:29 
1.7 

14:60 
8.1 

21:19 
L5 

M 

26 

2:68 
7.6 

8:62     15K» 
L9        7.8 

21:28 
L6 

Th27 

1 

1:41 
7.6 

7:37 
1.5 

14:13 

8.1 

20:36 
1.7 

E 

8   27 

3:32 
7.7 

9:40 
L7 

16:50 
8.1 

22:16 
L4 

Tu 

27 

3:60 
7.6 

9:66      16K» 
2.1        7.6 

22:20* 
L6 

i  F   28 

1 

2:64 
7.6 

8:58 
1.6 

15:20 
8.1 

21:60 
1.6 

M  28 

4:30 

7.8 

10:41 
L6 

16:43 
8.1 

23K» 
L2 

▲ 

W 

28 

4:41 
7.6 

10:60     16:63 
2.1        7.6 

23:15 
L6 

S    29 

4:00 

7.7 

10:10 
1.5 

16:21 
8.2 

22:51 
L2 

Tu  29 

j 

6:20 
7.9 

11:33 

1.6 

17:31 
8.1 

28:48 
LI 

Th 

29 

6:29 
7.7 

11:89     17:89 
2.1        7.5 

23:44 
L6 

E!  §30 

1      , 

4:68 
7.9 

11:11 
1.3 

17:16 
8.3 

23:40 
1.0 

W|30 

6:03 
8.1 

12:15 
1.6 

18:14 
8.1 

.    .    . 

F 

30 

6:11 
7.8 

12:18     18:20 
2.1        7.6 

.    .    . 

M 

1 

31 

5:49 

8.2 

12:01 
1.1 

18:03 
8.5 

1 

S 

31 

0:19 
L4 

6:60     12:60 
8.0        2.0 

19K)0  j 

7.6  t 

The  tid 
a  comparis 
from  Mean 
which  is  4. 
unless  a  m 

The  tin 
the  forencK 
16:47  IM  ZAI 

es  are  place<l  In  the  order  of  occurrence,  wi 
on  of  consecutive  height**  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
5  feet  below  mean  sea  level.    To  find  the  de 
inus  (— )  sign  is  before  the  height,  in  whicl 
ae  used  is  New  Zealand  Standard,  for  the  m 
m  (a.  m.),  all  greater  are  in  the  afternoon  ( 
r  p.m. 

th  their  times  on  the  first  line  and  heights  c 
thcr  it  is  high  or  low  water.    The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  It. 

eridian  172<'  30"  E.:  0>>  is  midnight,  12^  is  noo 
p.  m.)  and  when  diminished  by  12  give  the 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned  I 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart,  , 

n;  all  hours  less  than  12  are  in  { 
times  after  noon ;  for  instance. 

#,  ne\« 
[  equator:  A 

r  moon;  ^.  1st  quar.:  O.  f""  moon;  (C,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

luar.:  E.  moon  on  the  equator;  N.  8,  moon  i 

Larthest  north  or  south  of  the  < 

\ 
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JANUARY. 

FEBRUARY. 

^ 

M.\KrH. 

_J 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

Day  of— 

Time  and  Height  of  Blgh  and 
Lfjw  Witt^jt. 

W. 

Mo. 

W. 

Mo. 

W.  Mo, 

S 

1 

0:24 
8.0 

5:46     12:06 
1.1        4.0 

18:46 
0.8 

A 

Tu 

1 

0:48 
8.8 

6:49 
1.0 

12:57 
8.2 

19:12 
0.8 

A 

Tu 

1 

5:28 
0.6 

11:36 
3.5 

17:42 
0.6 

23:57 
3.6 

8 

2 

1:18 
8.0 

6:88     12:56 
1.2        8.7 

19:80 
0.5 

c 

w 

2 

1:82 
8.8 

7:88 
1.1 

18:46 
8.0 

19:57 
0.9 

W 

2 

6:06 
0.7 

12:10 
3.2 

18:18 
0.9 

.    .    . 

E 

M 

3 

1:58 
8.0 

7:88     18:47 
1.8        8.4 

20:14 
0.7 

Th 

3 

2:28 
8.4 

8:40 
1.1 

14:38 
8.1 

20:45 
1.1 

Th 

3 

0:37 
8.5 

6:58 
0.8 

12:54 
8.0 

18:50 
1.1 

A 

Tu 

4 

2:42 
8.1 

8:48     14:48 
1.8        8.1 

20:58 
0.8 

F 

4 

8:18 
8.4 

9:48 
1.1 

15:46 
2.8 

21:38 

1.1 

•c 

F 

4 

1:27 
3.5 

7:59 
0.9 

18:50 
2.8 

19:36 
1.3 

W 

6 

8:29 
8.8 

9:47     16:88 
1.2        8.0 

21:48 
0.8 

S 

5 

4:15 
8.6 

10:56 
0.9 

16:66 
2.8 

22:36 
1.1 

8 

5 

2:27 
3.5 

9:08 
0.9 

15:05 
2.8 

20:39 
1.3 

Th 

6 

4:17 
8.5 

10:40     16:86 
1.1        2.9 

22:35 
0.9 

H 

6 

5:10 
8.9 

11:64 
0.6 

18K)1 
2.8 

23:33 
1.0 

s 

S 

6 

3:31 
3.6 

10:20 
0.7 

16:30 
2.8 

21:56 
1.3 

F 

7 

5:02 
8.7 

11:84      17:32 
0.9        2.9 

23:20 
0.8 

s 

M 

7 

6.-02 
4.2 

12:44 
0.3 

18:54 
8.0 

M 

7 

4:35 
3.8 

11:21 
0.5 

17:40 
2.8 

28.-08 
1.1 

S 

8 

5:47 
4.0 

12:28      18:28 
0.6        3.0 

.    .    . 

Tu 

8 

0:26 
0.8 

6:52 
4.5 

18:32 
0.0 

19:42 
3.2 

Tu 

8 

5:35 
4.1 

12:17 
0.2 

18:36 
3.1 

:  :  : 

» 

9 

0:04 
0.8 

6:82      18:08 
4.2        0.3 

19:11 
8.1 

W 

9 

1:16 
0.6 

7:40 
4.7 

14:17 
—0.3 

20:27 
3.3 

W 

' 

0:09 
0.8 

6:29 

4.4 

13:06 
-0.1 

19:28 
3.4 

M 

10 

0:47 
0.8 

7:14      18:54 
4.5        0.1 

19:55 
8.1 

• 

Th 

10 

2:03 
0.5 

8:27 
4.9 

15:02 
-0.4 

21:09 
3.5 

Th!lO 

1:08 
0.5 

7:21 
4.7 

13:63 
-0.8 

20:06 
3.7 

s   Tu 

11 

1:28 
0.7 

8:00      14:38 
4.7     —0.2 

20:40 
3.2 

F 

11 

2-.50 
0.3 

9:15 
4.9 

15:46 
-0.5 

21:52 
3.6 

• 

f'ii 

1 

1:52 
0.2 

8:09 

4.8 

14:36 
—0.4 

20:46 
3.9 

1 

W 

12 

2K)8 
0.7 

8:44     15:28 
4.8     -0.8 

21:24 
3.2 

8 

12 

3:86 
0.2 

10:02 

4.8 

16:28 
-0.4 

22:36 
3.7 

8 

12 

2:40 
—0.1 

8:56 
4.8 

15:18 
-0.4 

21:28 
4.1 

Th 

13 

2:52 
0.7 

9:29     16:08 
4.8     -0.4 

22:10 
3.3 

p 

E 

S 

13 

4:25 
0.2 

10:49 
4.6 

17:12 
—0.2 

23:21 
3.8 

e's 
Pi 

13 

8:27 
0.2 

9.44 
4.7 

16KK) 
-0.8 

22:10 
4.2 

F 

14 

8:88 
0.7 

10:16     16:55 
4.8     -0.4 

22:56 
3.3 

M 

14 

5:18 
0.3 

11:88 
4.3 

17:57 
0.1 

.    .    . 

M   14 

4:16 
-0.2 

10:81 
4.5 

16:43 
0.0 

22:55 
4.2 

S    15 

4:27 
0.7 

11:04      17:42 
4,6     -0.2 

23:47 
3.3 

Tu  15 

1 

0:07 
3.8 

6:16 
0.4 

12:81 
3.9 

18:44 
0.4 

Tu|l5 

5:07 
—0.1 

11:21 
4.1 

17:28 
0.8 

23:41 
4.1 

: 

S 

16 

5:28 
0.7 

11:65     18:28 
4.8        0.0 

w;i6 

1 

0:57 
3.7 

7:14 
0.6 

13:30 
3.5 

19:40 
0.8 

W   16 

6:01 
0.0 

12:16 
8.6 

18:13 
0.7 

.    .    . 

E     M 

p 

17 

0:39 
8.4 

6:27      12:51 
0.8        4.0 

19:18 
0.2 

}) 

Th 

17 

1-.66 
3.7 

8:29 
0.6 

14:45 
3.1 

20:41 
1.0 

Th  17 

0:82 
4.0 

7:04 
0.3 

13:23 
3.2 

19:06 
1.0 

}>  Tu 

18 

1:33 
3.5 

7:85     13:52 
0.8        3.7 

20:11 
0.5 

F 

18 

3.-02 
8.7 

9:47 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

_ 



S 

Dayof- 

Time  and  Heif  ht  of  High  and 
LowWater. 

» 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof— 

1 

Time  and  Height  of  Higl 
Low  Water. 

tiaDd  ' 
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W. 
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W. 
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0.3 
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» 

2 

1:88 
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7:13     13:45 
1.2         4.0 

20:48 
0.6 

F    25 

4:07 
2.9 

9:27 
1.1 

15:30 
8.7 

22:13 
0.6 

s 

25 

8:53 
3.1 

9:58 
1.1 

15:55 
3.2 

22:07 
0.7 

w 

26 

3:40 
2.7 

8:34      14:64 
1.2         3.9 

21:58 
0.6 

S 

26 

4:58 
3.1 

10:36 
1.0 

16:32 
3.6 

23:00 
0.5 

M 

26 

4:36 
3.3 

11:01 
1.1 

16:54 
3.1 

2253 
0.7 

Th  27 

4:50 
2.8 

9:54      16:01 
1.1         3.9 

22:58 
0.6 

E 

s 

27 

5:30 
3.3 

11:34 
0.9 

17:82 
8.6 

23:41 
0.5 

Tu 

27 

6:18 
3.6 

11:56 
1.0 

17:47 
3.0 

235^1 
0-7 

" 

28 

5:38 
8.0 

11:00      17:02 
0.9         8.9 

23:45 
0.4 

M 

28 

6:02 
8.6 

12:21 
0.7 

18:22 
3.4 

A 

W 

28 

5:57 
3.8 

12:40 
0.9 

1833 
2.9 

.    .    .' 

S 

j 

29 

6:14 
3.3 

11:55      17:66 
0.7        3.9 

.    .    . 

Tu 

29 

0:21 
0.6 

6:35 
3.8 

18:01 
0.6 

19:02 
3.3 

Th 

29 

0:13 
0.7 

6-.88 
4.0 

13:20 
0.8 

19:14 
2.9 

E      S 

30 

0:25 
0.4 

6:46      12:43 
3.5        0.6 

18:48 
8.8 

W 

30 

0:68 
0.6 

7:10 
4.0 

13:38 
0.6 

19:88 
3.2 

F 

30 

0:49 
0.7 

7:16 
4.2 

13:56 
0.6 

19:50 
2.9, 

:m 

31 

1:00 
0.3 

7:14      13:24 
3.8        0.4 

19:30 
3.7 

8 

8 

31 

122 
0.7 

7:64 
4.4 

14:32 
0.5 

2025; 
2.9 

The  tid 
a  comparis 
from  Mean 
is  2.1  feetb 
a  minus  ( - 

The  tin 
noon  (a.  m 
p.  m. 

#,  ne\f 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wit 
on  of  consecutive  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximately 
elow  mean  sea  level.    To  find  the  depth  of  i 
-)  sign  is  before  tlie  height,  in  which  case  st 
le  used  is  Cosmopolitan  Standard,  150th  mer 
.),  all  greater  are  in  the  afternoon  (p.  m.)  an 

h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
the  datum  of  soundings  on  the  Admiralty  CI 
svater,  add  the  tabular  height  to  the  soundi 
ibtract  it. 

idian  E.;  0>>  is  midnight,  12^  is  noon:  all  hoi 
i  when  diminished  by  12  give  the  times  after 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
Dgs  given  on  the  chart,  unless 

ira  less  than  12  are  In  the  fore- 
noon; for  instance.  16:47  is3:47  . 

'moon;  J) 
,  P,  moon 

,  1st  quar.;  O.  f"^!  moon:  (^,  3d  c 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  ! 
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JANUARY. 

FEBRUARY. 

""■ 

MARCH. 

c  iDayof- 
a   W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and.  Height  of  High  and 
Low  Water, 

A 

Dayof- 

1 
Time  and  Height  of  High  and 
LowWater. 

W.  [Mo. 

W.  Mo. 

S 

1 

0:06 
-0.8 

6:48 
2.0 

18:06 
0.6 

18;20 
L6 

A 

Tu 

1 

1:10 
0.1 

7:26 
1.9 

18:57 
0.3 

19:45 
1.6 

Tu    1 

0:08 
0.2 

6:15 
1.9 

12:86 
0.1 

18:38 

1.7 

'  s 

2 

0:49 
-0.2 

7:26 
2.0 

13:63 
0.6 

19:16 
L6 

<L 

W 

2 

1:66 
0.3 

8K» 
L9 

14:40 
0.2 

20:40 
1.6 

W 

' 

0:60 
0.3 

6:61 
L9 

13:14 
0.1 

1925 
1.7 

1  f  >I 

3 

1:34 
0.0 

8:06 
2.0 

14:86 
0.4 

20H» 
1.6 

Th 

3 

2:46 
0.4 

8:46 
L8 

15:22 
0.1 

21:36 
1.6 

Th!   3 

1:36 
0.4 

7.-27 
1.8 

18:65 
0.0 

20:10 
L7 

A  Tu 

4 

2:20 
0.2 

8:40 
L9 

15:21 
0.4 

21  KM 
L6 

F 

4 

8:86 
0.6 

9:25 

1.8 

16:07 
0.1 

22:30 
1.6 

c 

F 

4 

2^0 
0.5 

8.-06 
L8 

14:88 
0.0 

21:00 
1.7 

\V 

6 

8:12 
0.4 

9:28 
1.8 

16:09 
0.8 

22:06 
L4 

S 

6 

4:28 
0.7 

10:07 
L7 

16:56 
0.0 

23:29 
1.6 

S 

5 

3K)6 
0.6 

8:46 
1.7 

1523 
0.0 

21 -.65 
1.7 

Th    6 

4:06 
0.5 

10H)7 
L8 

16:56 
0.2 

28:10 
L5 

s 

6 

6:26 
0.8 

10:53 
1.7 

17:46 
-0.1 

:  :  : 

s 

s 

6 

8:68 
0.7 

9:30 
1.7 

16:12 
-0.1 

22:52 
1.7 

F 

1 

7 

6K)4 
0.6 

10:60 
1.7 

17:40 
0.1 

.    .    . 

s 

M 

7 

0:81 
1.6 

6:29 
0.8 

11:46 
L6 

18:39 
—0.1 

M 

7 

6:00 
0.8 

10:17 
1.6 

17K» 
-0.1 

23:65 
1.8 

Is 

8 

0:10 

1.6 

6.-01 
0.7 

11:36 
1.7 

18:27 
0.0 

Tu 

8 

1«1 

1.7 

7:80 
0.9 

12:39 
L6 

19:32 
-0.2 

Tu 

8 

6H)1 
0.8 

11:16 
1.6 

18:06 
-0.1 

8     9 

1:06 
1.6 

7K» 
0.8 

12:19 
L7 

19:15 
—0.1 

W 

9 

2:28 
1.8 

8:35 
0.8 

18:35 
L6 

20:26 
—0.3 

W 

9 

0:66 
L8 

7K)6 
0.8 

12:25 
1.6 

19:05 
—0.1 

M   10 

1 

2:02 
1.7 

8:00 
0.8 

13:06 
1.7 

20:02 
-0.2 

• 

Th 

10 

3:19 
L9 

9:24 
0.8 

14:31 
L7 

21:19 
-0.3 

Th 

10 

1:62 
L8 

8:04 
0.7 

13:25 
L7 

20K)8 
-0.2 

^  Tu  11 

2:66 
1.8 

8:58 
0.8 

14:00 
L7 

20:50 
-0.3 

F 

11 

4H)6 
2.0 

10:14 
0.7 

16:31 
1.8 

22:10 
-0.3 

• 

F 

11 

2:44 
1.9 

8:56 
0.6 

14:28 
L7 

2im 

-0.2 

W  12 

3:45 
1.9 

9:50 
0.8 

14:56 
1.7 

21:39 
-0.4 

S 

12 

4:60 
2.0 

11K)1 
0.6 

16:36 
L8 

28:01 
-0.8 

S 

12 

8:80 
L9 

9:45 
0.4 

15.-26 
L8 

21:56 
-0.1 

Th  13 

4:31 
2.0 

10:40 
0.8 

16:50 
1.7 

22:26 
-0.4 

p 

E 

s 

13 

5:81 
2.0 

11:47 
0.4 

17:84 
1.9 

28:51 
-0.2 

E 
P 

s 

13 

4:16 
1.9 

10:80 
0.3 

1628 
1.9 

22:49 
-0.1 

F    14 

1 

6:18 
2.1 

11:29 
0.7 

16:40 
1.7 

28:15 
—0.4 

M 

14 

6:12 
2.0 

12:80 
0.2 

1821 
L9 

.    .    . 

M 

14 

6:01 
1.9 

11:15 
0.1 

17:18 
2.0 

23:40 
0.0 

S    16 

6K)1 
2.1 

12:16 
0.6 

17:33 
L8 

.    .    . 

Tu 

16 

0:41 
—0.1 

6:66 
2.0 

13:12 
0.1 

19:16 
1.9 

Tu 

15 

6:48 
1.9 

11:66 
0.0 

18K» 
2.1 

.    .    . 

*     1  S    16 

1 

0:05 
—0.3 

6:44 
2.1 

13:02 
0.5 

18:27 
L8 

W 

16 

1:31 
0.1 

7:40 
L9 

13:69 
0.0 

20:11 
1.9 

W  16 

1 

0:80 
0.1 

6:24 
L9 

12:40 
—0.2 

19:00 
2.1 

IP 

M'17 

0:65 
-0.2 

7:25 
2.1 

13:46 
0.4 

19:28 
1.8 

D 

Th 

17 

2:24 
0.8 

8:20 
1.9 

14:46 
—0.1 

21:06 
L8 

Th 

17 

1:20 
0.3 

7:12 
L9 

13:29 
-0.2 

19:55 
2.0 

D 

Tu  18 

1:45 
0.0 

8:06 
2.0 

14:80 
0.2 

20:25 
L7 

F 

18 

3:20 
0.6 

9K)0 

1.8 

15:37 
—0.1 

22:10 

1.8 

D 

F 

18 

2:11 
0.4 

7:45 
L8 

14:15 
—0.2 

20:50 
L9, 

W'l9 

2:39 
0.2 

8:53 
L9 

15:20 
0.1 

21:29 
L7 

S 

19 

4:15 
0.7 

9:44 
1.7 

16:30 
—0.2 

28:16 
L7 

N 

S 

19 

3:01 
0.6 

8:28 
1.8 

15:05 
-0.2 

21:48  1 
1.8 

Th'20 

1 

3:40 
0.8 

9-.38 
L8 

16:08 
0.0 

22:30 
L7 

M 

s 

20 

6:13 
0.8 

10:30 

1.7 

17:27 
-0.2 

.    .    . 

8 

20 

3:65 
0.7 

9:12 
1.7 

16:00 
—0.2 

•J2:46  1 
1.7  ' 

1 

F    21 

4:89 
0.5 

10:20 
1.8 

17:01 
—0.1 

23:88 
1.7 

M 

21 

0:20 
1.6 

6:13 
0.9 

11:22 
L6 

18:26 
-0.1 

M 

21 

4:52 
0.8 

10:08 
1.6 

16:57 
—0.1 

23:46 
1.7 

1 

i 

S  .22 

i 

5:89 
0.7 

11K)9 
1.7 

17:66 
-0.2 

Tu 

22 

1:23 
1.6 

7:15 
0.9 

12:20 
1.6 

19:21 
-0.1 

Tu 

22 

6:68 
0.8 

11:03 
1.6 

17:66 
0.0 

:  :  :' 

S 

1 

23 

0:46 
1.7 

6:39 
0.8 

11:58 
1.7 

18:51 
-0.2 

W 

23 

2:16 
L7 

8:12 
0.9 

13:25 
1.6 

20:16 
-0.1 

W'23 

1  • 

0:44 
L7 

6:54 
0.8 

12,-07 
L6 

18:55 
0.1 

N.M 

24 

1:60 
1.7 

7:39 
0.9 

12:47 
1.6 

19:45 
-0.3 

O 

Th 

24 

1.7 

9K>5 
0.8 

14:20 
L6 

21:06 
-0.1 

Th  24 

1 

1:34 
1.7 

7:49 
0.7 

13:11 
L5 

19:51 
0.1  , 

0  Tu  25 

2:48 
1.8 

8:86 
0.9 

13:46 
1.7 

20:37 
-0.3 

F 

26 

8:43 
1.8 

9-.53 
0.7 

15:16 
1.6 

21:63 
0.0 

F 

25 

2:19 
L7 

8:39 
0.6 

14:14 
1.6 

20:48 
0.2  ; 

.      W   26 

3:37 
1.8 

9:29 
0.9 

14:86 
1.7 

21:25 
—0.3 

S 

26 

4:20 
L8 

10:36 
0.5 

16:11 
1.7 

22:36 
0.0 

2 

S 

26 

3:00 
1.7 

9:20 
0.5 

15:09 
1.6 

21:31 
0.2 

Th;27 

4:19 
1.9 

10:19 
0.8 

15:35 
L7 

22:14 
-0.3 

£ 

s 

27 

4:66 
1.8 

11:16 
0.4 

17K)1 
1.7 

23:20 
0.1 

8 

27 

3:44 
1.7 

9:58 
0.3 

16:00 
L7 

22:16 
0.3 

F|28 

4:59 
1.9 

11K)6 
0.7 

16:21 
1.7 

23:00 
-0.2 

M 

28 

6:88 
L9 

11:54 
0.8 

17«) 
L7 

.    .    . 

A 

m'28 

4:20 
1.8 

10:36 
0.2 

16:48 
L8 

23:00 
0.3 

S    29 

5:36 
2.0 

11:51 
0.6 

17:14 
L7 

23:41 
-0.1 

Tu 

29 

4:56 
1.8 

11:15 
0.1 

17:29 
1.8 

2:^:42 
0.8  { 

SI30 

6:11 
2.0 

12«5 
0.5 

18K» 
1.6 

.    .    . 

W 

30 

5:31 
1.8 

11:64 
0.0 

18:11 
1.9 

;    ;    • 

E 

M   31 

0:25 
0.0 

6:48 
2.0 

13;16 
0.4 

18:56 
1.6 

Th 

31 

0:26 
0.4 

6:10 
L8 

12:35 
-0.1 

18:58 
1.9 

1,  and 
chart,  ; 

1 

In  the  ; 
,  15:47  ! 

3f  the  1 

1 

fn 

I  w 

ur 

fo 
is 

e<] 

Th 
comi 
)m  S 

hloh 

iless 

Th 

3:47] 

•. 
[oatc 

etid 

MiTiD 

lean 
isl. 
am 
etin 
on  (I 
p.m. 
new 
»r;  A 

es  are  placed  in  the  order  of  occ 
on  of  conRccutive  heights  will  ic 
Low  Water  Springs,  which  is  i 
0  foot  below  mean  sea  level.    T< 
nus  (— )  sign  is  before  the  heigl 
ae  used  is  Cosmopolitan  Stand 

'moon;  }),  Istquar.;  Q,  full  mc 
,  P,  moon  in  apogee  or  perigee. 
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?l 
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ied€ 
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th  no 
p.m 
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ih  their  times  on  the  first  line  ai 
her  it  is  high  or  low  water.    Th 
'ly  the  datum  of  soundings  on 
pth  of  water,  add  the  tabular  h< 
ca«e  subtract  it. 
eridian  E.;  0)>  is  midnight,  12t> 
)  and  when  diminished  by  12  gl^ 

uar.;  E,  moon  on  the  equator; 

Id 
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the 
Big^ 
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N, 

tieig 
;ight 
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It  to 
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heU 

S,  m 
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mes 
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n  the  second  line  of  eacl 
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APRIL, 

of— 

MAY. 

:ruNE.                  1 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day 

Time  and  Height  of  High  and 
LowWater. 

s 

Dayof- 

Time  and  Hel^t  of  Hi^h  and 
Low  Water. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

F 

1 

1:11 
0.6 

6:46     18:15 
1.8     -0.2 

19:45 
1.9 

8 

1 

1 

1:40 
0.7 

6:58 
1.7 

1327 
-0.8 

2002 
2.0 

€ 

W 

1 

8.01 
0.6 

8:18 
1.6 

14:44 
-0.1 

21:24 

2.0 

S 

2 

1:67 
0.6 

7:26      18:69 
1.7     -0.2 

20:34 
1.9 

C 

M 

2 

2:80 
0.7 

7:41 
1.6 

14:14 
-0.2 

21 KW 
2.0 

Th 

2 

3:60 
0.5 

921 
1.6 

16:40 
0.1 

22:10 
1.9 

S 

s 

3 

2:46 
0.7 

8:10      14:45 
1.7     -0.2 

21:26 
1.9 

To 

3 

322 
0.7 

8:34 
1.6 

16:06 
-0.1 

21:62 
1.9 

E 

F 

3 

4:41 
0.4 

10:80 
1.6 

16:43 
0.2 

2S«0 

1..H 

M 

4 

3:40 
0.7 

8:59      15:36 
1.6      -0.1 

22:22 
1.8 

W 

4 

4:17 
0.7 

9:86 
1.6 

16:03 
0.0 

22:46 
1.9 

S 

4 

5:84 
0.2 

11:41 
1.7 

17:58 
0.4 

28-.56 

1.8 

Tu 

5 

439 
0.8 

9:64      16:83 
1.6     —0.1 

23:20 
1.8 

Th 

5 

6:10 
0.6 

10:42 
1.6 

17:09 
0.1 

28:39 
1.8 

8 

' 

624 
0.1 

12.-44 
L7 

19:00 
0.5 

W 

6 

6:89 
0.7 

10:66      17:86 
1.6        0.0 

F 

6 

6:06 
0.6 

11:65 
1.6 

18:18 
0.2 

.    .    . 

r 

M 

' 

0:44 
1.8 

7:16 
-0.1 

18:49 
1.9 

20:OS 
0.6 

Th 

7 

0:18 

1.8 

6:39      12.as 
0.7        1.6 

18:40 
0.0 

E     S 

7 

029 
1.8 

6:66 
0.3 

13:08 
L7 

19:20 
0.3 

• 

Tu 

7 

1:30 

L8 

8Ke 

—0.3 

14:51 
2.0 

0.6 

F 

8 

1:12 
1.8 

7:81      18:14 
0.6         1.7 

19:41 
0.0 

1 

8 

1:26 
1.8 

7:46 
0.1 

14:00 
L8 

20:22 
O.S 

W 

8 

2:17 
1.8 

8:59 
-0.4 

16:47 
2.1 

21:54 

(J.1 

E 

S 

9 

2:02 
1.8 

8:20      14:18 
0.4         1.8 

20:41 
0.1 

P 

• 

M 

9 

2:14 
1.8 

8:85 
-0.1 

16:01 
2.0 

21:24 
0.4 

N 

Th 

9 

8:07 
1.8 

9:47 
-0.5 

16-JI9 
2.1 

22:41 

a: 

? 

» 

10 

2:56 
1.8 

9:09     16:18 
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tetix 
on  ( 
J  3:4^ 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heightfi  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
0  foot  below  mean  sea  level.    To  find  the  d€ 
inus  (-)  sign  is  before  the  height,  in  which 

a.  m.),  all  greater  are  in  the  afternoon  (p.  i 
p.m. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
ily  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

jridian  E.:  0>»  i.s  midnight,  12«»  is  noon:  all 
n.)  and  when  diminished  by  12  give  the  ti 

n  the  second  line  of  eac 
I  feet  and  tenths,  are  rec 
ty  Charts  for  this  regioi 
soundings  given  on  tne 

hours  less  than  12  are 
mes  after  noon;  for  ins 

equator;  A 

rmoon;  }),  Ist  quar.;  O.  fail  moon;  (C,  8d  f 
,  P,  moon  in  apogee  or  perigee. 

luar.;  £, 

CQOon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

s 

Day  of— 

Time  and  Heisht  of  High  and 
Lowwater. 

I 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

wT 

Mo. 

W. 

Mo. 

W. 

Mo. 

s 

1 

6:82     18K)6 
0.1        1.7 

19:25 
0.7 

•  •    • 

•  •    • 

Tu 

1 

1:60 
1.6 

8:04 
0.5 

18:66 
1.6 

2027 

a2 

A 

Th 

1 

2:25 
1.6 

825 

a7 

18:46 
L7. 

20i3l 

-ai; 

s 

2 

0:65       7:82 
1.6        0.2 

18:55 
1.7 

20:16 
0.6 

• 

W 

2 

2:48 
1.6 

8:58 
0.6 

14:87 
1.7 

21  K» 
0.1 

• 

F 

2 

8:12 
1.7 

9:15 
0.7 

1428 
L7 

2ia3 
-0.2 

£ 

• 

M 

3 

1:69       8:26 
L6        0.2 

14:42 
1.7 

21 KX) 
0.4 

Th 

3 

8:80 
1.7 

9:46 
0.6 

16:15 
1.7 

21:47 
0.0 

S 

3 

8:57 
1.8 

10«> 

a8 

15:09 
1.7 

21:53 
-43 

Tu 

4 

2:66       9:16 
1.6        0.8 

15:28 
1.7 

21:40 
0.8 

A 

F 

4 

4:16 
1.8 

10:28 
0.6 

16:53 
1.7 

22:27 
—0.2 

8 

s 

4 

4:40 
1.9 

10:47 

as 

16:62 
1.7 

22-J6 
-43 

W 

6 

8:48     lOKM 
1.7        0.3 

16:00 
1.7 

22.-20 
0.1 

S 

5 

4:50 
1.9 

11:10 
0.6 

16:80 
1.7 

28:06 
-0.2 

M 

6 

5:22 
2.0 

11:32 
0.7 

16:87 
L7 

28:15 
-44 

Th 

6 

4:83     10:49 
1.8        0.8 

16:88 
1.8 

22:50 
0.0 

s 

6 

6:42 
L9 

11:64 
0.6 

17:10 
1.7 

23:44 
-0.8 

Tu 

6 

6:06 
2.1 

12:18 

a7 

1723 
1.7 

2^ 

-44 

A 

F 

7 

5:15     11:88 
1.8        0.4 

17:18 
1.8 

23:40 
—0.1 

S 

M 

7 

6:25 
2.0 

12:38 
0.7 

17:51 
1.7 

.    .    . 

W 

7 

6:48 
2.1 

13K)5 
0.7 

isao 

1.6 

S 

8 

6K)0     12:17 
1.9        0.4 

18:00 
1.8 

:  :  : 

Tu 

8 

0:24 
-0.8 

7:06 
2.0 

18:28 
0.7 

18:83 
1.6 

Th 

8 

0:48 
-0.8 

7:81 
2.1 

18:63 
0.7 

19:01 
1.6 

s 

9 

0:18       6:44 
-0.2        1.9 

18:00 
0.6 

18:27 
1.7 

W 

9 

1K» 
-0.8 

7'.68 
2.0 

14:14 
0.7 

19:21 
1.6 

F 

9 

1-.S2 

-a2 

8:16 
2.1 

14:40 
0.6 

L6' 

M 

10 

0:58       7:80 
-0.2        1.9 

13:48 
0.6 

19KW 
1.7 

J) 

Th 

10 

1:54 
-0.2 

8:40 
2.0 

15K» 
0.7 

20:14 
1.6 

3) 

8 

10 

2:22 
-0.1 

9:00 
2.0 

1528 
0.5 

20:59 
L6i 

1 

Tu 

11 

1:40       8:17 
-0.2        1.9 

14:30 
0.7 

19:50 
1.7 

F 

11 

2:44 
-0.1 

9:28 
2.0 

16:66 
0.7 

21:12 
1.5 

E 

S 

11 

8:16 
0.1 

9:46 
1.9 

16:17 
0.4 

22:04 
L6 

W 

12 

2:25       9:06 
-0.2        1.9 

15:22 
0.7 

20:87 
1.6 

S 

12 

8:88 
0.0 

10:20 
1.9 

16:47 
0.6 

22:18 
1.5 

M 

12 

4:15 
0.2 

10:88 
1.8 

17:09 
0.2 

28d4 

L6 

Th 

13 

8:14       9:58 
—0.1         1.9 

16:18 
0.8 

21:32 
1.6 

s 

13 

4:40 
0.1 

11:10 
1.8 

17:40 
0.6 

28:30 
1.6 

Tu 

13 

5:24 
0.4 

11.28 
1.8 

17:59 
0.1 

•  •  ; 

F 

14 

4.'07      10A8 
0.0        1.8 

17:17 
0.7 

22:85 
1.5 

E 

M 

14 

5:44 
0.2 

12:00 
1.8 

18:83 
0.3 

.    .    . 

W 

14 

0:17 
1.7 

6:80 
0.5 

12:17 
1.8 

1853  i 
-41 

S 

15 

5:06      11:50 
0.0        1.8 

18:18 
0.7 

28:43 
1.6 

Tu 

15 

0:88 
1.7 

6:52 
0.8 

ISKX) 
1.8 

19:23 
0.1 

Th 

15 

124 
L8 

7:36 
0.6 

1.8 

19:43 

-0.3 

s 

16 

6:12     12:44 
0.1         1.8 

19.-07 
0.6 

.    .    . 

W 

16 

1:87 
1.8 

7.57 
0.4 

18:48 
1.8 

20:12 
—0.1 

P 

o 

F 

16 

226 
1.9 

8:83 
0.7 

13:62 
1.8 

20:35 
-44 

E 

M 

17 

0:62        7:17 
1.6        0.1 

13:84 
1.8 

19:56 
0.4 

9 

Th 

17 

2:40 
1.9 

9K» 
0.4 

14:84 

1.8 

21:02 
-0.8 

N 

S 

17 

826 
2.0 

9:80 
0.7 

14:40 
1.8 

2133 
-43 

Tu 

18 

1:56       8:17 
1.7        0.2 

14:80 
1.8 

20:43 
0.2 

F 

18 

8:88 
2.1 

9:54 
0.5 

15:18 
1.8 

21:50 
-0.4 

s 

18 

4:18 
2.1 

1022 
0.7 

15:80 
1.8 

22:13  1 
-46 

o 

W 

19 

2:57       9:16 
1.9        0.2 

15:16 
1.8 

21:80 
0.0 

S 

19 

4:82 
2.2 

10:46 
0.5 

16:02 
1.8 

22:37 
—0.6 

M 

19 

5K)6 
2.1 

11:18 
0.7 

16.-20 
1.8 

23.-05' 
-0.6 

p 

Th 

20 

8:48     10:12 
2.0        0.2 

15:58 
1.8 

22:17 
-0.2 

N 

s 

20 

5:28 
2.2 

11:86 
0.6 

16:50 
1.8 

23:26 
—0.6 

Tu 

20 

6:55 
2.1 

12H)2 
0.7 

17:12 
1.8 

23:52 

-46 

F 

21 

4:43     11:07 
2.1        0.8 

16:42 
1.8 

23:03 
-0.3 

M 

21 

6:18 
2.2 

12:25 
0.6 

17:85 
1.8 

.    .    . 

W 

21 

6:88 
2.1 

12:51 
0.6 

ISM 
1-7 

: : : 

S 

22 

5:36  •  11:56 
2.2        0.4 

17:27 
1.8 

23:51 
-0.4 

Tu 

22 

0:18 
-0.5 

7K>1 
2.2 

13:18 
0.7 

18:25 
1.7 

Th 

22 

0:40 
-0.4 

721 

2.1 

13:40 
0.6 

19300 
L7 

N 

S 

23 

6:27     12:45 
2.2        0.5 

18K)5 
1.8 

W 

23 

1K)1 
-0.4 

7:48 
2.1 

14:08 
0.7 

19:14 
1.7 

c 

F 

23 

127 
-0.2 

8K» 
2.0 

14.29 
0.5 

19^ 

1.6 

M 

24 

0:37       7:18 
—0.5        2.2 

13:33 
0.6 

18:53 

1.8 

c 

Th 

24 

1:50 
-0.8 

8:85 
2,0 

14:55 
0.6 

20K» 
1.6 

ES 

24 

2:15 
0.0 

8:48 
L9 

15:15 
0.4 

20:32 

1.0 

<L 

Tu 

25 

1:25       8:10 
—0.4        2,1 

1438 
0.7 

19:37 
1.7 

F 

25 

2:40 
-0.1 

9:20 
1.9 

15:49 
0.6 

21:10 
1.5 

s 

25 

8:05 
0.2 

922 
1.9 

16:03 
0.3 

21:5: 
l.j 

W 

26 

2:15       9K)0 
-0.3        2.0 

15:15 
0.7 

20:27 
1.6 

S 

26 

8:88 
0.1 

10:03 
1.8 

16:87 
0.5 

22:15 
1.4 

M 

26 

4:05 
0.4 

10:10 
1.8 

16:53 
0.2 

28*2 
1.5 

Th 

27 

8:06       9:52 
—0.2        1.9 

16:11 
0.7 

21:26 
1.6 

E 

s 

27 

4:28 
0.3 

10:47 
1.8 

17:28 
0.4 

23:24 
1.4 

Tu 

1 

27 

5K)0 
0.6 

10:58 
1.7 

17:41 

ai 

•  •  ; 

F 

28 

4:02      10:42 
0.0        1.8 

17K)7 
0.7 

22:28 
1.5 

M 

28 

5:83 
0.5 

11:89 
1.7 

18:20 
0.3 

.    .    . 

a'w 

1 

28 

0:07 
1.5 

5:58 
0.7 

11:35 
1.7 

1S50 
41 

S 

29 

5:00     11:32 
0.2        1.7 

18K)2 
0.6 

23:89 
1.5 

Tu 

29 

0:88 
1.5 

6:38 
0.6 

12:23 
1.7 

19:07 
0.2 

Th 

1 

29 

1:07 
1.5 

6:56 
0.8 

12:17 
1.7 

19:13 
U.O 

E 

S 

30 

6:00     12:17 
0.8        1.7 

18:52 
0.5 

W 

30 

1:34 
1.5 

7:88 
0.7 

13:06 
1,7 

19:61 
0.1 

F 

30 

2:00 
1.6 

7:50 
0.9 

13:01 
1.6 

20«) 
-0.1 

M 

31 

0:47       7.-01 
1.6        0.4 

13:12 
1.6 

19:40 
0.4 

8 

8 

31 

2:47 
1,7 

8:48 
0.9 

18:46 
1.6 

20:42 
-42 

Thetld 
a  compari£ 
from  Mean 
which  is  1. 
unless  a  in 

Thetli 
forenoon  ( 
la  3:47  p.  m 

equator;  A 

les  are  placed  in  \>he  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
0  foot  below  mean  sea  level.    To  find  the  d 
inus  (-)  sign  is  before  the  height,  in  which 
ne  used  is  Cosmopolitan  Standard,  150th  n 
a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m 

r  moon;  3).  l8t  quar.;  Q,  full  moon:  C.  3d  <; 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights.  In 
y  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

leridian  E.:  0>>  is  midnight,  12>>  is  noon:  all 
.)  and  when  diminished  by  12  give  the  time 

[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 

ty  Charts  for  this  rwion.  ami 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
«  after  noon;  for  instance,  15:47 

farthest  north  or  sooth  of  the 
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JANUARY. 

. 

FEBRUARY. 

~ 

MARCH.                              1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

. 

Dayof- 

Time  and  Hei|^t  of  High  and 
Low  Water. 

i 

Dayof- 

Time  and  Height  of  Hi| 
Low  Water. 

rhand 

18:60 
7.1 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 
1 

8 

1 

Ch06 
1.0 

632 
6.7 

12:56      19:06 
-0.1         4.9 

A 

Tu'    1 

1:18 

a4 

730 
6.1 

18:80 
-0.8 

19*J0 
6.8 

A 

Tu 

0:40 
-0.8 

6:87 
6.5 

12:40 
—0.7 

S 

2 

0:42 
1.1 

6:64 
6.8 

1835      19:40 
0.0         6.1 

c 

W     2 

1:80 
0.6 

7:48 
6.6 

18  A6 
0.1 

20:28 

6.2 

W 

2 

1:06 
-0.8 

6J» 
6.2 

13:00 
-0.6 

19:12 
7.2 

E 

(J 

M 

3 

lt32 
1.2 

7:82 
6.8 

14H)0      20:26 
0.8         5.2 

Th 

3 

234 
1.1 

830 

4.8 

1430 
0.6 

21:10 
6.8 

Th 

3 

136 
-0.1 

7:18 
6.7 

13:20 
-0.8 

19:42 
6.9 

A 

Tu 

4 

2H)5 
1.6 

8:16 
6.1 

14:84      2130 
0.7         6.1 

F 

4 

8:08 

1.8 

8:60 
8.8 

14:46 
1.8 

22:10 
6.8 

a 

F 

4 

1:66 
0.4 

7:40 
6.0 

13:40 
-0.2 

20:12 
6.6 

Iw 

5 

8KX) 
2.1 

9:12 
4.8 

15:12      22U» 
1.8         6.0 

8 

5 

438 
2.6 

936 
2.8 

14:40 
2.0 

28:62 

4.8 

S 

5 

2:27 
L2 

8H)0 
4.1 

18:66 
0.9 

20:48 
5.7 

Th 

6 

4:25 
2.6 

10:88 
8.6 

16:10      23:58 
2.0         5.0 

S 

6 

9:48 
1.6 

16:46 
8.3 

20J» 
8.0 

.    .    . 

s 

s 

6 

8:06 
2.2 

7:27 
3.3 

13:40 
L7 

21:56 
4.7 

F 

7 

8.-90 
2.1 

12:62 
3.2 

18:45    .    .    . 
,    2.8    .    .    . 

8 

M 

7 

2:85 

6.1 

10:22 
0.6 

17:16 
4.1 

21:60 
2.2 

M 

7 

830 

L6 

1636 
8.8 

21 KW 
8.6 

.    .    . 

J' 

8 

1:84 
5.S 

935 

1.1 

15:84      20:40 
8.5         2.1 

Tu 

8 

8:66 
6.8 

10:60 
—0.2 

1738 
4.7 

22:80 
1.6 

Tu 

8 

2:45 

4.4 

1030 
0.8 

17:10 
4.8 

21:68 
2.8 

S 

9 

2:62 

6.8 

10:10 
0.3 

16:82      21:40 
4.1         1.7 

w'   9 

4:86 
6.6 

1132 
—0.6 

17:46 
6.1 

28K)0 
1.1 

W 

9 

4:00 
6.4 

10:88 
0.0 

17:15 
5.0 

22J0 
L4 

M 

10 

8:45 
6.4 

10:50 
-0.8 

17:10      22:20 
4.5         1.6 

• 

Th  10 

6:10 
6.9 

11:46 
-0.9 

18:05 
5.4 

28:80 
0.7 

Th 

10 

4:86 
6.2 

UKX) 
-0.5 

1734 
6.6 

23K)0 
0.6 

s 

• 

Tu 

11 

4:26 
6.8 

11.-22 
-0.6 

17:40      22:64 
4.7         1.8 

F   11 

6:86 
7.0 

12KI6 
-0.8 

18:16 
6.6 

28:65 
0.5 

• 

F 

11 

6104 
6.7 

11:25 
-0.7 

17:40 
6.1 

2332 
0.1 

W 

12 

6K)0 
7.1 

11:60 
-0.7 

ISM      2830 
4.8         1.2 

S    12 

6:66 
7.0 

1235 

-0.6 

18:80 
6.8 

S 

12 

638 
6.9 

11:45 
-0.7 

17:60 
6.4 

28:45 
-0.2 

Th 

13 

6^7 
7.1 

12:12 
-0.6 

18.36      23:40 
4.8         1.1 

P 
B 

S.13 

0:12 
0.8 

630 
6.8 

12:40 
-0.6 

18:42 
6.1 

E 
p 

s 

13 

6:60 
6.8 

12:00 
-0.6 

18K)0 
6.7 

!    '    ' 

F 

14 

6:62 
7.0 

12:80 
—0.4 

18-.40    .    .    . 
4.8    ..    . 

M   14 

0:82 
0.2 

6:40 
6.6 

12-.60 
-0.3 

18:55 
6.4 

M 

14 

0H» 
-0.4 

6KW 
6.6 

12:10 
-0.4 

18:14 
6.9 

S 

15 

0.-05 
1.0 

6:15 
6.9 

12:50      18:56 
—0.3        6.0 

Tu 

15 

0-.66 
0.1 

6.1 

18.<04 
-0.1 

19:15 
6.5 

Tu 

15 

034 
-0.5 

6:25 
6.2 

1230 
-0.3 

18:26 
7.2 

S 

16 

0:80 
0.9 

6:40 
6.5 

13:08      19:16 
-0.1         5.3 

W 

16 

132 
0.2 

7:15 
6.6 

18:18 
0.1 

19:40 
6.5 

W 

16 

0:40 
-0.4 

6:88 
6.8 

12:80 
-0.3 

18:42 

7.4 

E 
P 

M 

17 

1:00 
0.9 

7:08 
6.0 

13:30     .19:45 
0.2         5.5 

3> 

Th 

17 

1:46 
0.7 

7:86 
4.9 

18:84 
0.4 

20K)6 
6.2 

Th 

17 

IKK) 
-0.1 

6:50 
5.4 

12:42 
-0.1 

19K)6 
7.2 

:);tu 

I 

18 

1:82 
1.1 

7:40 
5.4 

13:52      20:18 
0.6         5.6 

F 

18 

2:16 
1.4 

7:46 
4.2 

18:46 
0.8 

20:87 
6.7 

^ 

F 

18 

1:25 
0.8 

7K)8 

4.8 

ISiOO 
0.1 

19:27 
6.8 

W 

19 

2:10 
1.4 

4.7 

14:15      21 KX) 
1.0         5.3 

S 

19 

2:46 
2.2 

7«6 
3.6 

13:86 
1.2 

21:18 
4.9 

N 

S 

19 

1:60 
LO 

7:10 
4.2 

18:10 
0.6 

19:50 
6.0 

Th 

20 

2:46 
2.1 

8:25 
8.8 

1438      21:66 
1.4         5.0 

N 

s 

20 

836 
8.8 

8:10 
8.4 

15:85 
1.6 

.    .    . 

s 

20 

2:16 
L9 

7:60 
3.6 

13:10 
LI 

19:67 
5.1 

F 

21 

8:62 
2.9 

6:60 
8.2 

14.30      23:36 
1.9         4.7 

M 

21 

8:46 
4.4 

10:46 
0.9 

17:66 
4.1 

22K)0 
2.9 

M 

21 

2:80 
2.« 

8:40 
3.3 

13:15 
L6 

19:55 
4.2 

N 

S 

22 
23 

10:10 
1.7 

2:25 
4.9 

.    .    . 

Tu 
W 

22 
23 

4:16 
6.8 

4:40 
6.0 

10:56 
0.2 

11:14 
-0.2 

17:88 
4.5 

17:40 
5.1 

22:30 
1.9 

23:00 
1.2 

Tu 
W 

22 
23 

10:28 
LI 

4M 
4.9 

16:28 
4.3 

10:80 
0.6 

22K)4 
2.7 

17K)6 
4.9 

2230 
L6 

10:32 
0.8 

17:85      21:30 
3.6         2.7 

M 

24 

8:50 
5.7 

11:00 
0.1 

17:38      22:17 
4. 1         2. 1 

O 

Th 

24 

5:08 
6.4 

11:82 
-0.5 

17:50 
5.6 

23:20 
0.6 

Th 

1 

24 

4:26 
5.6 

10:45 
0.0 

17K» 
5.7 

22:45 
0.7 

o 

Tu 

26 

4:80 
6.2 

11:24 
-0.3 

17:62      22:60 
4.5         1.6 

F 

25 

6.36 
6.7 

11:48 
-0.6 

18:00 
6.0 

23:45 
0.8 

F 

25 

4:46 
6.2 

11:00 
-0.3 

17:12 
6.3 

28:10 
0.0 

W 

26 

6:00 
6.6 

11:46 
-0.4 

18:06      23:15 
4.8         1.2 

S 

26 

6:44 
6.8 

12:02 

—0.7 

18:10 
6.3 

.     .    . 

o  s 

26 

5H)8 
6.5 

11:20 
—0.5 

1736 
6.7 

28:80 
—0.4 

Th 

27 

6:26 
6.7 

12:05 
-0.4 

18:16      23:40 
5.0         1.0 

E 

H 

27 

0:00 
0.1 

6:08 
6.7 

12:15 
-0.7 

18:20 
6.6 

Hj 

H 

27 

5J» 
6.6 

11:85 
—0.6 

17:40 
7.0 

28:50 
-0.6 

F 

28 

6:45 
6.8 

12:17 
-0.4 

18:25    .    .    . 
6.8    ..    . 

M 

28 

0:18 
-0.2 

630 
6.6 

1237 
-0.7 

18:85 
7.0 

A 

M 

28 

5:46 
6.5 

11:45 
—0.6 

17:60 
7.2 

.     .    . 

Is 

29 

OKX) 
0.8 

6:05 
6.8 

12:82      18:40 
-0.6         5.6 

Tu 

29 

On>5 
—0.6 

6K)0 
6.4 

11:56 
-0.5 

18KJ5 
7.4 

S 

30 

0:22 
0.6 

6:28 
6.7 

12:48      18:55 
-0.5         6.0 

W 

30 

0:25 
-0.7 

6:15 
6.1 

12:10 
-0.5 

18:20  1 
7.6 

1  ^ 

M 

31 

0:48 
0.4 

6:54 
6.5 

13:10      19:20 
—0.5         6.3 

Th 

31 

0:40 
-0.6 

• 

6:84 
5.8 

12:25 
-0.3 

18:40 
7.C 

1         The  tid 
acomparis 
from  Mean 
3.2  feet  bel 
on  the  cha 

The  tin 
noon  (a.  m 
p.  m. 

#.  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  height*^  will  indicate  whet 
Low  Water  SprincH,  which  is  1.0  foot  above  t 
ow  mean  sea  level.    To  find  the  depth  of  wi 
rt,  unless  a  miniw  (- )  sign  is  before  the  hei 
le  used  is  Cosmopolitan  Standard.  135th  me 
. ),  all  greater  are  in  the  afternoon  ( p.  m. )  anc 

th  their  times  on  the  flrat  line  and 
her  it  is  high  or  low  water.    The  h 
he  datum  of  soundings  on  the  Ad  mi 
Iter,  add  the  tabular  height  increa* 
ght.  in  which  case  subtract  it. 
ridian  E.;  0»  is  midnight,  12«»  isnoo 
1  when  diminished  by  12  give  the  tin 

eig? 
raltj 
iedt 

n:a 
icsa 

htfl  on  the  second  line  of  each  day; 
ts,  in  feet  and  tenths,  are  reckoned 
'  Charts  for  this  region,  and  which  is 
>y  1.0  foot  to  the  soundings  g4ven 

11  hours  less  than  12  are  in  the  fore- 
fter  noon;  for  instance,  15:47  is  3:47 

moon;  ^.  Ist  quar.;  Q.  ^^^^  moon;  C3dq 
,  P,  moon  in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the  1 
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APRIL. 


Day  of— 


W.  Mo. 


PI 


M 
Tu 
W 
Th 
F 
S 

M 


Time  and  Height  of  High  and 
Low  water. 


Tu  12, 

i       ' 

Wis; 

Th|  14  I 
F  |15| 
S  ,16 
S  !l7 
M  18 
Tu'l9 
w'20 
Th  21 
E  !  F  ' 22 
I  S    23 

9!  s  '24 

jM,25 
i  Tu  26 

!     I 

,W  27 

:Th  28 

I       ] 

F    29 

s'  S 


IKG 
-0.4 

1«0 
0.1 

2:00 
0.9 

2:34 
1.8 

9:05 
L9 

2:35 
3.9 

3:45 
5.0 

4:15 
6.7 

4:44 
6.2 

5:1(1 
6.5 

5:33 
6.3 

5:50 
5.9 

0:05 
—0.6 

0:26 
-0.5 

0:45 
-0.2 

1:08 
0.3 

0.9 

2:00 
1.6 

2:35 
2.5 

8:35 
1.8 

3:20 
4.3 

3:50 
5.0 

4:18 
5.7 

4:45 
6.0 


0:26 
—0.6 

0:60 
—0.3 


6:60 
6.3 

710 
4.7 

7:30 
4.0 

7:10 
8.2 

16:08 
4.0 

9:65 
L2 

10:12 
0.5 

10:30 
0.1 

10:64 
-0.1 

11:10 
—0.2 

11:27 
—0.1 

11:35 
0.0 

6:00 
5.5 

6:16 
5.2 

6:28 
4.8 

6:42 
4.4 

6:56 
4.1 

6:55 
3.6 

5:55 
2.9 

15:40 
4.3 

9:40 
1.2 

9:56 
0.6 

10:20 
0.2 

10:40 
—0.2 


6:10 
6.0 

11:00 
—0.2 

6:28 
5.9 

11:15 
-0.1 

6:44 
5.6 

11:80 
0.1 

0:07 
-0.7 

6K)0 
5.3 

6:18 
5.0 

6:38 
4.7 


12:45 
-0.1 

ISKX) 
0.8 

13:15 
LO 

13K)6 

1.7 

21:35 
8.5 

16:48 
4.4 

16:38 
5.3 

16:44 
6.0 

nioo 

6.5 

17:10 
6.8 

17:27 
7.1 

17:40 
7.4 

11:47 
0.0 

11:57 
0.1 

12:12 
0.1 

12:80 
0.4 

12:48 
0,8 

12:65 
4.8 

11:46 
2.2 

21:30 

2.4 

16:15 
5.1 

16:18 

5.8 

16:30 
6.5 

16:48 
7.0 

17:06 
7.3 

17:24 
7.5 

17:38 
7.6 

11:42 
0.2 

11:58 
0.3 

12:18 
0.4 


19:05 
7.2 

19:80 
6.7 

19:56 

6.8 

20:05 
4.7 


21:46 
2.2 

22:10 
LI 

22:40 
0.2 

23:08 
—0.3 

23:30 
—0.6 

23:60 
-0.7 


17:54 
7.6 

18:14 
7.6 

18:36 
7.3 

19:00 
6.8 

19:24 
6.0 

19:84 
5.0 

18:28 
4.0 


21:55 
1.3 

22:18 
0.5 

22:45 
—0.2 

23:10 
-0.6 

23:30 
-0.7 

23:50 
-0.7 


17:65 
7.6 

18:16 
7.5 

18:40 
7.1 


MAY. 


Dayol- 


W.  'Mo. 


M 
Tu 
W 

Th 
F 

8 

M 

Tu 
W 

Th 
F 

S 

M 


Tull7 


S 


m;23 

Tu  24 
W|25 
Th'26 


Tu31 


Time  and  Height  of  High  and 
Low  water. 


1:18 
0.1 

1:50 
0.8 

2:28 
L6 

8:30 
2.5 

0:30 
3.8 

8.00 
4.3 

3:45 
6.0 

4:20 
6.4 

4:60 
6.4 

5:15 
6.2 

6:33 
4.9 

5^46 
4.6 

0:15 
—0.2 

0:36 
0.0 

1:02 
0.4 

1:80 
0.8 

2.-08 
L3 

2:57 
L9 

7:20 
2.3 

1:25 
3.8 

2:62 
4.3 

3:40 

4.8 

4:15 
5.1 

4:48 
6.1 

6:14 
5.0 

6:86 

4.8 

0:04 
-0.4 

0:25 
—0.8 

0:47 
-0.1 

1:16 
0.3 

1:50 
0.7 


7:00 
4.3 

736 
8.8 

7:55 
8.2 

14:50 
8.8 

8:66 
L8 

9:20 
L4 

9:45 
0.9 

10:15 
0.6 

10:32 
0.6 

10:50 
0.6 

11KJ5 
0.6 

11:18 
0.6 

6KX) 
5.4 

6:18 
4.2 

6:40 

4.1 

7:08 
8.9 

8KK) 
3.6 

10:36 
8.2 

14:15 
8.9 

8:20 
L8 

8:67 
L3 

9:80 
0.8 

10K)3 
0.6 

10:80 
0.5 

10:60 
0.7 

11:08 
0.8 

6:56 
4.5 

6:18 
4.3 

6:40 
4.2 

7:10 
4.0 

7:55 


12:40 
0.8 

13:00 
L4 

13K)5 
2.1 

20:45 
3.4 

15:48 
4.3 

15:42 
5.0 

16:65 
5.8 

16:15 
6.4 

16:36 
6.9 

16:56 
7.3 

17:12 
7.4 

17:33 
7.5 

11:34 
0.6 

11:62 
0.6 

12:17 
0.9 

12:48 
1.4 

18:20 
2.0 

18:48 
3.0 

20:35 
2.5 

14:46 
4.8 

15:15 
6.8 

16:45 
6.4 

16:10 
6.9 

16:34 
7.2 

16:56 
7.4 

17:16 
7.4 

11:25 
0.8 

11:45 
LO 

12:06 
1.0 

12:35 
1.2 

13:14 
L7 


19H)8 
6.5 

19:85 
6.6 

20:00 
4.6 


21K>7 
2.1 

21:45 
1.2 

22:17 
0.3 

22:40 
—0.3 

23:10 
—0.5 

23:35 
-0.5 

23:55 
-0.4 


17:55 
7.3 

18:20 
7.0 

18:48 
6.5 

19:18 
5.7 

20:00 

4.8 

22:30 
3.8 


21:12 
L5 

21:46 
0.6 

22:17 
0.0 

22:50 
—0.4 

23:15 
-0.5 

23:40 
—0.5 


17:40 
7.3 

18:02 
7.2 

18:30 
6.8 

19:02 
6.2 

19:40 
5.5 


JUNE. 


'Day  of— 


W.  Mo. 


I 


w 

Th 
F 
S 
H 
M 
Tu 
W 
NJTh 
F 
S 


M 
Tu 
\V 

th 
F 

S 

M 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 
3 
4 
6 
6 

:> 

10' 

11' 

12 

I 
L3 

14 

15 

16; 

17' 

"i 

19 
20' 


Tu  21 

W '  22  \ 

o  Th'23 

^        i 
F    24 

S  !25 

S    26 

M   27 

Tul28 

W'29 

I       I      ' 
;  Th30, 

'I   ! 
I   I 


2:28 
L2 

S.'26 
L9 

6:00 
2.4 

1:28 
8.6 

3:10 
4.0 

4:01) 
4.2 

4:86 
4.3 

5:08 
4.3 

5:82 
4.1 

0K» 
-0.1 

0:15 
0.0 

0:36 
0.2 

IKW 
0.3 

1:32 
0.5 

2:10 
0.8 

2:55 
LI 

3:50 
L6 

5:28 
L9 

1:15 
3.7 

2:55 
3.9 

3:56 
4.2 

4:40 
4.4 

5:20 
4.4 

5:50 
4.4 

0:06 
—0.3 

0:30 
—0.1 

0:50 
0.0 

1:15 
0.2 

1:45 
6.5 

2:15 
0.8 


9:05 
3.7 

11:00 
8.7 

13K)2 
4.1 

SKX) 
2.1 

8:47 
L8 

9:80 
L6 

10:00 
L4 

1030 
L3 

10:48 
L2 

6:50 
4.0 

6:08 
4.0 

6:28 
4.1 

6:67 
4.2 

7:38 
4.3 

8:87 
4.4 

9:50 
4.5 

11:18 
4,7 

12:40 
6.0 

7:28 
L8 

8:35 
L5 

9:28 
L4 

10:06 
L3 

10:40 
L3 

11K)5 
L6 

6:15 
4.3 

6:85 
4.3 

7KX) 
4.3 


8H)0 
4.6 

8:45 
4.8 


13:58 
2.4 

16.-25 
8.2 

20:28 
2.4 

14.-08 
4.9 

14:55 
6.6 

15:32 
6.2 

16:05 
6.7 

16:27 
6.9 

17.-00 
7.1 

11:06 
L2 

11:28 
L2 

11:52 
L2 

12:25 
L3 

13:10 
L6 

14:00 
2.0 

15:15 
2.6 

17:40 
2.7 

20:20 
L9 

13:52 
5.5 

14:60 
6.1 

15:88 
6.5 

16:14 
6.8 

16:46 
7.0 

17:12 
7.0 

llA") 
L8 

11:60 
L3 

12:15 
L3 

12:50 
L4 

13:80 
L6 

14:20 
L9 


20:45 
4.5 

23:00 
8.8 


21:18 
L4 

21:55 
0.6 

22:80 
0,1 

23:05 
—0.1 

23:32 
—0.1 


17:24 
7.1 

17:45 
6.9 

18:16 
6,7 

18:60 
6.2 

19:30 
5.6 

20:25 
4.9 

21:45 
4.2 

23:25 
3.7 


21:15 
LI 

21:56 
0.5  , 

22:^5  i 
0.0  I 

23:10  ' 
-0.3  ^ 

23:40 
—0.4 


17-.38 
7.0 

18:05 
6.8 

18A5 
6.5 

19:10 
6.0 

19:48 
5.4 

20:35 

4.6 


The  tide.s  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  1.0  foot  above  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  increased  by  1.0  foot  to  the 
soundings  given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  u.sed  is  Cosmopolitan  Standard,  135  meridian  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon:  ^,  1st  quar.;  O.  ^»ilJ  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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1 

JULY. 

AUGUST. 

SEPTE 
Time  an 

MBER. 

d  Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Helffhtof  Hi^h  and 
LowWater. 

:^ 

Day  of— 

d  Height  of  High  and 
LowWater. 

g    W.  Mo. 

w.  ;mo. 

W.  Mo. 

F      1 

2-.50 
1.3 

9:44 

4.7 

15:20 
2.3 

21:42 
3.9 

M 

1 

2«0 
L6 

10:40 
6.0 

17:12 
2.1 

28:06 
2.2 

Th 

1 

5:00 

3.8 

9:88 
3.1 

15:60 
6.0 

22:40 
0.5 

■     '  S      2 

3:30 
1.8 

10:64 
4.8 

17:15 
2.8 

23:15 
3.3 

Tu 

2 

2:48 
2.0 

12:40 

4.8 

20:20 
L3 

.    .    . 

Fi    2 

6:30 
4.3 

10:10 
2.1 

16:20 
6.7 

22:55 
0.0  ! 

S3 

4:18 
2.3 

12:15 
4.9 

21:06 
L8 

:  :  : 

N 

W 

3 

4K)6 
3.3 

8:50 
8.1 

16:16 
5.2 

22:50 
6.8 

S 

3 

5:25 
5.0 

10:40 
L3 

16:46 
6.2 

23:15  , 
-0.3; 

i          1 

2:00 

2.8 

7:13 
2.6 

13:48 
5.2 

21:65 
1.0 

Th 

4 

5:40 
8.8 

9:66 
2.5 

16:10 
6.8 

23:13 
0.0 

• 

s 

4 

6:30 
5.5 

11:07 
0.7 

17:10 
6.4 

23:30  ' 
-0.4' 

1      Tu|   5 

1 

4:90 
3.8 

8:60 
2.6 

16:06 
5.8 

22:35 
0.4 

• 

F 

5 

5:48 
4.8 

10:96 
1.8 

16:80 
6.3 

23:85 
-0.2 

M     5 

1 

5:42 
5.9 

11:30 
0.3 

17:30 
6.5 

23:45 
-0.4; 

N  W     6 

5:05 
8.6 

9:40 
2.1 

15:56 
6.2 

33:10 
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0.0 

17:52 
16.6 

S 

11 

1:22 
-0.3 

6:60 
13.6 

18:39 
L6 

19:01 
14.6  1 

Tu 

12 

0:27 
—1.6 

5:56 
16.1 

12:40      18:11 
-0.8       17.8 

N 

Th 

12 

0:52 
-0.9 

6:17 

14.7 

13K)7 
0.7 

18:31 
16.0 

s 

12 

2:07 
0.2 

7:40 
18.1 

1457 
2.1 

19:55  ' 
13.7 

W 

13 

1:08 
—1.2 

6:88 
15.6 

13:20      18:51 
0.0       16.6 

F 

13 

1-.S6 
-0.4 

1:00 
14.0 

18:52 
L5 

19:17 
15.0 

M 

13 

2:68 
0.7 

8:42 
12.6 

15:18 
2.6 

20:58 
12.8 

Th 

14 

1:50 
-0.6 

7:16 
14.7 

14:06      19:38 
1.1       16.4 

S 

14 

2:25 
0.4 

7:64 
18.0 

14:48 
2.5 

20:13 
13.7 

D 

Tu 

14 

8:47 
L4 

9:68 
12.4 

16:15 
8.0 

22:14 
12.3 

N 

F 

15 

2:87 
t).4 

8:09 
18.3 

14:66      20:35 
2.4       13.8 

s 

15 

8:16 
1,2 

9K)6 
12.0 

16:40 
3.3 

21:27 
12.5 

W 

15 

.4:42 
L9 

11:06 
12.5 

17:19 
8.8 

23:30 
12.2 

D 

S 

16 

3:84 
1.5 

9:21 
U.9 

15:66      21:51 
8.6       12.4 

D 

M 

16 

4:15 
2.0 

10:36 
11.6 

16:48 
3.7 

22:67 
12.1 

£ 

Th 

16 

6:48 
2.4 

12:10 
12.7 

1856 
3.8 

:  :  : 

s 

17 

4:86 
2.6 

11.-06 
11.1 

17:18      23:29 
4.2       12.0 

Tu 

17 

6:28 
2.6 

12.-00 
11.9 

18K)5 
8.8 

.    .    . 

F 

17 

0:85 
12.2 

6:48 
2.6 

13:05 
13.1 

1933  j 
3.0 

M 

18 

6:67 
8.0 

12:40 
11.3 

18:46    .    .    . 
4.3    ..    . 

W 

18 

0:18 
12.8 

6:35 
2.5 

13:06 
12.4 

1953 
3.4 

A 

8 

18 

1:32 
12.2 

7:50 
2.fi 

18:58 
18.5 

20A'>| 
2.5  1 

Tu 

19 

0:54 
12.3 

7:21 
2.7 

n-M      20:11 
12.0         8.3 

Th 

19 

1:24 
12.6 

7:48 
2.1 

1S'J58 
13.1 

20:30 
2.5 

S 

19 

'^ 

8:47 
2.4 

14:37 
18.7 

21:27  1 
2.0' 

W 

20 

2.-01 
12.8 

8:84 
1.8 

14:46      21:14 
12.8         2.0 

E 

F 

20 

2:18 
12.8 

8:42 
1.6 

14:41 
13.7 

21:22 
L7 

M 

20 

8K)2 
12.2 

9:87 
2.2 

15:14 
14.0 

22:13 
L6 

Th 

21 

2:56 
13.3 

957 
0.8 

15:25      22:00 
13.5         0.9 

S 

21 

8:02 
13.0 

9:31 
LI 

15:16 
14.2 

22K>4 
LI 

Tu 

21 

8:38 
12.2 

1052 
2.1 

15:48 
14.2 

22:52 
L2 

£ 

F 

22 

8:37 
13.7 

10:09 
0.1 

15:56      22:87 
14.3         0.3 

A 

S  .22 

8-.38 
13.1 

10:18 
0.9 

15:49 
14.6 

22:42 
0.7 

w 

22 

4:10 
12.4 

11 .00 
2.1 

1652 
14.4 

2358, 
0.9 

S 

23 

4:11 
18.9 

10:45 
-0.2 

1654      23:10 
14.8         0.0 

M  23 

4:10 
18.1 

10:60 
LO 

16:18 
14.8 

23:17 
0.5 

§ 

Th 

23 

4:42 
12.7 

11.-85 
2.1 

16:54 
14.6 

.    .    . 

§ 

s 

24 

4:38 
13.9 

11:19 
-0.1 

16:49      28:40 
15.2     -0.1 

o 

Tu  24 

4:87 
18.1 

11:23 
1.8 

16:45 
14.9 

23:47 
0.6 

F 

24 

0:02 
0.7 

6:16 
13.2 

12:10 
2.2 

17.57 
14.9. 

M 

25 

6K>4 
14.1 

11:46 
0.8 

17:12  '.    .    . 
16.6    .    .    . 

W  25 

5:02 
18.3 

11:63 
L7 

17:18 
15.1 

S 

25 

0:87 
0.5 

5:62 
13.6 

12:45 
2.2 

IpKH  ' 
15.1 

Tu 

26 

0:08 
0.0 

5:26 
14.2 

12:15      17:36 
0.8       15.7 

Th 

26 

0:18 
0.6 

5:80 
18.6 

1258 
2.1 

17:42 
16.2 

s 

26 

1:12 
0.4 

658 
14.1 

1353 
2.1 

18:42 

15.2 ; 

W 

27 

0:37 
0.2 

5:60 
14.4 

12:40      18K)1 
1.6       16.0 

S 

F 

27 

0:60 
0.7 

6K)1 
18.9 

12:52 
2.6 

18:18 
15.4 

M 

27 

1:51 
0.4 

7:16 
14.4 

14:04 
2.0 

19:32  1 
14.9 

Th 

28 

0.6 

6:15 
14.6 

18KJ3      18:82 
2.1        15.9 

S 

28 

155 
0.8 

6fl7 
14.1 

1355 
2.7 

18:53 
15.2 

Tu 

28 

2:82 
0.6 

8K» 
14.8 

L9 

2056 
14.4 

F 

29 

1:86 
0.8 

6:50 
14.6 

18:80      19:09 
2.6       15.6 

s 

29 

2:02 
0.9 

7.53 
14.0 

14K)6 
2.8 

19:40 
14.7 

W 

29 

8:18 
0.7 

9:10 
14.1 

15:42 
L9 

2158  ■ 

13.7! 

8 

S 

30 

2:12 
1.2 

7:83 
14.1 

14:04      19:55 
8.0       14.7 

M 
Tu 

30 
31 

2:47 
1.2 

8:37 
1.4 

8.51 
13.5 

9:32 
13.0 

14:67 
8.0 

15:67 
3.0 

20:38 
18.8 

21:52 
13.0 

J 

Th 

30 

4K» 
LO 

10:16 
14.0 

16:40 
2.1 

22:38! 
18.2 

The  tid 
acompariw 
from  Mear 
which  is  7. 
imlenamj 

The  til 
forenoon  (i 
8:47  p.m. 

•,  nen 
equator;  A 

es  are  placed  in  the  order  of  oc< 
on  of  conuecutive  heights  will  ir 
1  Low  Water  Springs,  which  is  i 
7  feet  below  mean  sea  level.    T< 
Inus  (— )  sign  is  before  the  heigt 
ne  used  is  Burma  Standard,  for 
i.m.),  all  greater  are  in  the  aftei 

r  moon;  }),  1st  qiiar.;  Q,  full  m 
,  P,  moon  in  apogee  or  perigee. 

lun 
idle 

?l 
»t.i 

th€ 

HOC 
cx>n 

nence,  wi 
Mite  whel 
roximatc 
id  the  de 
n  which 
i  meridif 
>n(p.m. 

;  C.Sd  < 

th  their  times  on  the  first  line  and  heights  o 
^her  it  is  high  or  low  water.    The  heights,  in 
}Iy  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

m  97°  80'  E.:  Ok  is  midnight,  12*  is  noon:  al 
and  when  diminished  by  12  give  the  times  i 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

Ity  Charts  for  this  reRlon.  and 

soundings  given  on  the  chart, 

1  hours  leas  than  12  are  In  the 
if ter  noon ;  for  instance;  15:47  is 

farthest  north  or  south  of  the 
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JULY. 

|_ 

AUGUST. 

fhand 

_ 

SEFTEMBEB 

1 

1.- 

|Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  Hie 
Low  Water. 

i 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:02 
1.7 

11:28 
14.0 

17:44 
2.3 

23:53 
12.9 

M 

1 

0:46 
12.3 

6:56 
8.0 

13:12 
14.0 

19:50 
2.2 

Th 

1 

2:4P 
I'Lb 

9:22 
L9 

1601 
14.2 

21:51 
0.5 

s 

2 

6:05 
2.1 

12-.30 
14.3 

18:56 
2.2 

.    .    . 

Tu 

2 

1:62 
12,4 

8:17 
2.7 

14:12 
14.3 

21 04 
L6 

F 

2 

3:39 
13.2 

10:15 
0.9 

16:47 
14.7 

22:86 
-0.5 

§ 

3 

1:08 
13.0 

7:16 
2.8 

18:32 
14.6 

20:07 
1.9 

N 

W 

3 

2:48 
12.6 

9:26 
2.0 

15:05 
14.6 

22:02 
0.7 

8 

3 

4:19 
13.i) 

10:59 
0.1 

1658 
15.0 

28:16 
—0.9 

p 

M 

4 

2:02 
18.2 

8:27 
2.1 

14:25 
15.0 

21:14 
L2 

Th 

4 

8:40 
18.0 

10:28 
1.8 

15:52 
14.9 

22:51 
-0.1 

• 

S 

4 

4:52 
14.8 

11.36 
-0.2 

17:08 
16.2 

28:61 
—1.0 

i^ 

5 

2:55 
13.8 

9:32 
L7 

15:14 
15.2 

22:11 
0.5 

• 

F 

5 

4:25 
13.8 

11:11 
0.7 

^1 

28:84 
-^.6 

M 

5 

5:23 
15,0 

12:11 
-0.3 

17:24 
15.2 

.    .    . 

N    W 

6 

8:42 
18.5 

10:28 
L2 

16:00 
15.4 

23:01 
0.0 

S 

6 

6:06 
18.8 

11:52 
0.4 

17:16 
15.1 

:  :  : 

E 

Tu 

6 

0:24 
-0.8 

5:52 
15.2 

12:42 
0.0 

1803 
16.0 

•  Th 

7 

4:28 
18.6 

11:18 
1.0 

16:46 
16.4 

28:47 
—0.4 

s 

7 

0:12 
-0.7 

6:43 
14.2 

12:80 
0.4 

17:58 
15.1 

W 

7 

0:55 
-0.2 

6:18 
16.5 

13:12 
0.5 

1857 
14.9 

F 

8 

6:18 
18.7 

12:04 
0.9 

17:26 
15.2 

.    .    . 

M 

8 

0:60 
-0.6 

6:18 
14.4 

13:06 
0.6 

1858 
15.0 

Th 

8 

1:22 
0.7 

6:44 
15.6 

13:40 
LI 

18:55 
14.6 

'       S 

9 

0'J3O 

5:66 
13.8 

12:46 
1.0 

18:06 
15.0 

£ 

Tu 

9 

1:24 
-0.2 

6:50 
14.6 

18:42 
0.9 

19:00 
14.6 

A 

F 

9 

1:47 
L7 

7:16 
15.2 

14:11 
L7 

19:26 
14.1 

s 

10 

1:11 
--0.4 

6-Jr7 
13.8 

13:29 
1.3 

18:46 
14.7 

W 

10 

1:68 
0.4 

754 
14.6 

14:18 
L4 

19:87 
14.1 

S 

10 

2:12 
2.6 

7:58 
14.7 

14:47 
2.3 

20:08 
13.2 

M 

11 

1:51 
0.0 

7:17 
13.7 

14:10 
1.6 

19:30 
14.2 

Th 

11 

2:32 
L2 

8:06 
14.8 

14:56 
2.0 

20:18 
13.4 

s 

11 

2:43 
3.4 

8:40 
18.6 

16:36 
3.0 

21:01 
1L9 

Ta 

12 

2:38 
0.5 

8:06 
13.5 

14:66 
2.0 

20:19 
18.5 

F 

12 

8H)9 
2.1 

8:68 
18.7 

Ib'SA 
2.6 

2106 
12.4 

3) 

M 

12 

356 
4.8 

9:42 
12.3 

16:38 
8.7 

22:80 
10.6 

E    W 

13 

8:15 
1.1 

9:00 
13.2 

15:40 
2.4 

21:18 
12.7 

A 

3) 

S 

13 

8:48 
8.0 

9:60 
12.9 

16:80 
3.2 

22:17 
1L3 

8 

Tu 

13 

4:89 
5.2 

11:16 

n.6 

17:69 
4.1 

;  :  * 

1>  Th 

14 

4:08 
1.8 

10:01 
13.0 

16:84 
2.9 

22:25 
12.0 

s 

14 

4:40 
4.0 

11.-00 
12.2 

17:35 
8.7 

23:44 
10.6 

W 

14 

054 
10.4 

6:80 
5.2 

12:46 
12.0 

19:26 
3.7 

F 

15 

4:58 
2.6 

11:06 
12.7 

17:88 
8.2 

28:39 
1L6 

M 

16 

6:60 
4.6 

12:16 
12.2 

18:62 
8.8 

Th 

15 

135 
1L2 

8.08 
4.2 

18:51 
12.8 

20:86 
2.6 

AS 

16 

6:61 
3.2 

12:10 
12.8 

18:88 
8.5 

.    .    . 

Tu 

16 

10.7 

7:18 
4.6 

1854 
12.5 

20:12 
3.4 

F 

16 

2:29 
12.8 

907 
2.9 

14:42 
13.7 

21:31 
L8 

'  s 

17 

0:46 
11.6 

6:67 
8.6 

18K)9 
13.0 

19:60 
8.8 

8 

W 

17 

2.-06 
1L2 

8ar7 

4.0 

14:18 
18.0 

21:14 
2.6 

S 

17 

8:11 
13.6 

9:66 
L6 

1557 
14.6 

22:15 
0.2 

i    ^ 

18 

1:45 
11.5 

8.6 

14K)0 
13.2 

20:58 
2.9 

Th 

18 

2:68 
11.9 

9'.86 
8.0 

16.06 
18.7 

2204 
L5 

s 

18 

8:51 
14.7 

10:88 
0.6 

1606 
15.8 

22:64 
—0.6 

Tu 

19 

2:36 
11.5 

9K)6 
8.2 

14:47 
13.0 

21:47 
2.2 

F 

19 

8:88 
12.7 

10:28 
2.1 

15:48 
14.3 

22:47 
0.6 

o 

M 

19 

4:26 
16.9 

11:16 
-0.8 

16:41 
16.0 

23:29 
—0.9 

W 

20 

8:17 
11.8 

lOHX) 
2.8 

15:28 
18.8 

22:38 
L6 

s 

20 

4:14 
18.6 

11:04 
L2 

1657 
14.9 

28:24 
-0.1 

E 

Tu 

20 

6.01 
16.7 

11:60 
-0.7 

17:17 
16.4 

.    .    . 

3  Th 

21 

3:58 
12.8 

10:46 
2.8 

16K)7 
14.2 

23:12 
0.9 

0 

s 

21 

4:50 
14.5 

11:41 
0.6 

17:08 
15.4 

,    .    . 

P 

W 

21 

0O5 
— LO 

6:85 
17.1 

1255 
-0.8 

17:52 
16.4 

0   F 

22 

4:32 
12.8 

11:25 
1.9 

16:42 
14.6 

28:48 
0.4 

M 

22 

0:00 
-0.6 

6:26 
15.4 

12:16 
0.2 

17:39 
16.0 

Th 

22 

0:89 
-0.6 

6O0 
17.2 

18.02 
-0.6 

1857 
16.1 

1 

23 

6:07 
13.5 

12:02 
L6 

17:20 
16.0 

.    .    . 

Tu 

23 

0:38 
-0.7 

6K)1 
16.0 

12:51 
0.0 

18:14 
16.1 

F 

23 

1:14 
0.1 

6:49 
16.9 

13:42 
0.0 

1907 
16.3 

!* 

24 

0:25 
0.2 

5:42 
14.2 

12:36 
1.4 

17:58 
15.4 

E 

W 

24 

1K)7 
-0.6 

637 
16.4 

18:27 
0.1 

18:52 
15.9 

S 

24 

1:63 
LI 

7:32 
15.9 

14:29 
0.8 

19:57 
14.0 

JM 

25 

0:68 
0.0 

6:19 
14.9 

13:11 
L2 

18:81 
15.6 

P 

Th 

25 

1:48 
-0.1 

7:18 
16.8 

1407 
0.4 

19:34 
16.3 

s 

25 

2:43 
2,3 

8:26 
14.6 

15:26 
L7 

21 02 
12.8 

Tu 
1 

26 

1:88 
0.0 

6:59 
16.8 

13:80 
LI 

19:13 
16.6 

F 

26 

2:22 
0.6 

8K)6 
15.7 

14:61 
0.9 

20:26 
14.2 

N 

M 

26 

8:44 
3.4 

9:41 
12.8 

16:38 
2.6 

22:47 
11.2 

E   W 

27 

2:10 
0.1 

7:45 
16.4 

14:80 
LI 

20:02 
16.0 

(C 

S 

27 

8:09 
L6 

9KJ2 
14.6 

15:47 
L7 

21:82 
12.8 

Tu 

27 

5:11 
4.1 

1151 
12.3 

18:01 
2.9 

.    .    . 

Th 
(L'  F 

28 

2:51 
0.5 

8:40 
15.0 

15:17 
L8 

20:59 
14.2 

s 

28 

4:05 
2.7 

10:14 
13.4 

16:M 
2.3 

23:02 
1L7 

W 

28 

0:84 
1L3 

6:48 
4.0 

12:51 
12.8 

19:26 
2.5 

29 

8:88 
1.1 

9:40 
14.6 

16:12 
L7 

22K)5 
18.2 

M 

29 

6:20 
3.6 

11:89 
12.9 

18:16 
2.8 

.    .    . 

Th 

29 

1:49 
12,1 

8:08 
8.0 

13:59 
18.4 

20:37 
L4 

IS 

30 

4:32 
1.9 

10:48 
18.9 

17:17 
2.1 

^:28 
12.4 

N 

Tu 

30 

0:88 
1L6 

6:52 
8.6 

1301 
18.2 

19:41 
2.4 

F 

30 

2:45 
18.1 

9:10 
L6 

14:62 
14.1 

21:82 
0.2 

P  s 

1 

31 

6:88 
2.7 

12H)1 
18.8 

18:31 
2.4 

.    .    . 

W 

31 

1:52 
12.0 

8:15 
3.0 

1407 
18.7 

20:58 
L6 

Thetld 
aoomp«ri0 
from  Mean 
which  is  7. 
unleas  an 

The  tin 
forenoon  (i 
8:47  p.  m. 

•.new 
equator;  A 

on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
7  feet  below  mean  sea  level.    To  find  the  dc 
linns  (-)  sign  is  before  the  height,  in  whic 
ae  used  is  Burma  Standard,  for  the  meridiai 
L  m.),  all  greater  are  in  the  afternoon  (p.  m 

th  their  times  on  the  firat  line  and  heights  c 
,her  it  is  high  or  low  water.    The  heights,  Ir 
ly  the  datum  of  soundings  on  the  Aamlral 
pth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  It. 

[1 970  30'  E.;  0^  Is  midnight,  12i»  is  noon;  all 
. )  and  when  diminished  by  12  give  the  times  f 

n  tbe  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ifternoon;  for  instance,  16:47  Is 

moon:  J 
,  P,  moon 

,  Ist  quar.;  O.  tall  moon;  C.  M  < 
In  apogee  or  perigee. 

luar.;  E,  i 

noon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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NOVE 

MEEK. 

[i  Height  (»fHig 
Low  Water. 

DECEMBER. 

of- 

OCTOBER. 

fh  and 

c 

h  and 

c   Day of— 

5     — — — 
S    VV.  M«.. 

A    Th      1 

s 

Day 

Time  and  Height  of  Hij 
Low  Water. 

Day of— 

Time  an 

Time  and  Height  of  High  and 
Low  Water. 

w7 

Mo. 

?, 

W. 

Mo. 

S 

1 

3:25 
14.0 

9:59 
0.4 

15::^ 
14.7 

22:15 
—0.8 

V. 

1 

4:06 
15.6 

10:52 
—0.6 

16:24 
U.5 

23:01 
—0.5 

4:10 
15.3 

ll:a5 
0.1 

ir.:30 
13.5 

2:i:i:i 
0.8 

s 

2 

4:01 
14.7 

10:40 
-0.4 

16:12 
15.0 

22:53 
—1.2 

• 

w 

2 

4:33 
15.8 

11:25 
-0.5 

16:60 
U.o 

0.0 

•    F;    2 

4::« 
15.3 

ll:;vs 
0.2 

Iti;.-^ 
13.5 

23  45 
1.4 

E 

• 

M 

3 

4:30 
15.2 

11:15 
-0.7 

16:45 
15.2 

23:26 
—1.0 

Th    3 

4:58 
15.8 

11:55 
-0.2 

17:13 
11.3 

'  S      3 

15.3 

12:0S 
0.4 

17:20 
13.6 

Tu 

4 

4:59 
15.7 

11:47 
—0.6 

17:13 
15.1 

23:.58 
—0.5 

A 

^ 

4 

0.00 
0.9 

5:22 
15.8 

1'2:>2 
0.4 

17::V> 
14.3 

s 

s;  4 

0:10 
2.1 

5:29 
15.4 

12:3.5 
0.7 

17:47 
l,i.9 

W 

5 

5:24 
15.9 

12:17 
—0.3 

17:37 
14.9 

.    •• 

S 

5 

0:-22 
1.8 

5:46 
15.8 

12:4M 
0.9 

17:59 
14.3 

M;    5 

0:32 
2.7 

5:.56 
15.5 

13:05 
1.0 

18:16 
14.2 

Th 

6 

0:25 
0.3 

5:48 
15.9 

12:44 
0.3 

18:00 
14.7 

s 

6 

0:40 
2.7 

6:11 
15.8 

13:15 
1.4 

1«:27 
14.2 

Tu 

6 

0:57 
3.0 

6:-2^ 
15.5 

13:38 
1.3 

is:.56 
14.3 

A 

F 

7 

0:47 
1.2 

6:10 
15.9 

13:08 
0.9 

18:21 
14.7 

s 

M 

7 

0:54 
3.2 

6:44 
15.5 

13:47 
L8 

19:06 
14.0 

VV 

7 

1:29 
3.2 

7:10 
15.0 

14  15 
1.6 

19:45 
lo.9 

s 

8 

1:05 
2.3 

6:37 
15.8 

13:36 
1.5 

18:50 
14.4 

Tu 

8 

1:25 
3.6 

7:25 
14.7 

14:29 
2.3 

19:56 
13.2 

Th 

8 

2:15 
3.3 

8:00 
14.3 

1502 
2.0 

20:46 
l;J.3 

s 

9 

1:22 
3.0 

7:11 
15.3 

11:10 
2.1 

19:28 
13.8 

W 

9 

2:12 
3.9 

8:17 
13.6 

15:23 

2.8 

21:05 
12.2 

F 

9 

3:14 
3.4 

9:03 
13.2 

15:57 
2.3 

22:04 
12..S 

i 

M 

10 

1:48 
3.4 

7:52 
14.3 

14:52 
•2.7 

20:18 
12.7 

}) 

Th 

10 

3:24 
4.4 

9:29 
12.2 

16:31 
3.1 

22:44 

11.5 

])    S 

10 

4:26 
3.5 

lb:-26 
12.4 

17:00 
2.5 

23:24 
12.9 

s 
3) 

Tu 

11 

2:32 
4.1 

8:47 
13.0 

15:51 
3.3 

21:32 
11.2 

F 

11 

4:59 
4.6 

11:14 
11.8 

17:47 
3.0 

Ej  JS  111 

5:42 
3.3 

11:52 
12.4 

18:10 
2.5 

W 

12 

3:45 
4.9 

10:12 
11.6 

17K)8 
3.8 

23:28 
10.7 

S 

12 

0:16 
12.2 

6:33 
3.8 

12:41 
12.6 

19.1)2 
2.4 

M 

12 

0:37 
13.7 

7:00 
2.7 

13H)6 
13.0 

19:21 
2.1 

Th 

13 

5:40 
5,1 

12:00 
11.7 

18:86 
3.5 

s 

13 

1:19 
13.4 

7:47 
2.7 

13:42 
13.6 

20:07 
1.5 

Tu 

13 

1:35 
14.6 

8:08 
1.9 

14:02 
13.6 

20:26 
1.5 

F 

14 

0:58 
11.6 

7:-20 
4.2 

13:19 
12.6 

19:50' 
2.5 

E 

M 

14 

2:10 
14.7 

8:46 
1.4 

14:31 
14.4 

21:02 
0.6 

W 

14 

2:26 
15.4 

9:10 
0.9 

14:51 
14.2 

21:24 
0.9 

S 

15 

1:5C 
12.9 

8:30 
2.8 

14:14 
13.7 

20:50 
1.3 

Tu 

15 

2:53 
15.9 

9:37 
0.2 

15:15 
15.1 

21:50 
—0.1 

•' 

Th!  15 

3:12 
16.1 

10:02 
0.0 

15:38 
14.6 

2217 
0.5 

S 

16 

2:40 
14.3 

9:23 
1.8 

15:00 
14.7 

21:38 
0.1 

W 

16 

3:33 
16.8 

10:22 
-0.6 

16:54 
15.6 

22:33 
-0.4 

o 

F    16 

3:55 
16.5 

10:51 
—0.6 

16:19 
14.8 

23:04 
0.3 

E 

M 

17 

8:22 
15.6 

10:07 
0.1 

15:40 
15.6 

22:21 
—0.7 

9 

Th 

17 

4:12 
,17.2 

11:04 
—1.0 

16:34 
15.8 

23:15 
—0.3 

N 

8 

17 

4:37 
16.6 

11:36 
-0.9 

17:02 
14.8 

•23:4,'< 
0.4 

o 

Tu 

18 

4:00 
16.7 

10:48 
—0.7 

16:18 
16.2 

23:00 
—0.9 

F 

18 

4:50 
17.3 

11:46 
-1.2 

17:12 
15.6 

23:56 
0.2 

S 

18 

6:18 
16.5 

12:18 
-0.9 

17:45 
14.7 

1 

p 

W 

19 

4:35 
17.3 

11:25 
-1.2 

16:54 
16.4 

23:37 

—0.8 

S 

19 

6:29 
17.1 

12:27 
-0.9 

17:51 
15.2 

M 

19 

0:32 
0.7 

5:58 
16.0 

13K)1 
-0.7 

m:2S 
14.3 

Th 

20 

5:11 
17,6 

12:03 

—1.2 

17:30 
16.2 

N 

s 

20 

0:38 
0.9 

6:07 
16.6 

13:11 
—0.3 

1S:.34 
14.5 

Tu 

20 

1:17 
1.2 

6:38 
15.5 

13:46 
-0.2 

19:11  : 
13.9  1 

F 

21 

0:13 
-0.3 

5:48 
17.5 

12:42 
—0.8 

18:07 
15.7 

M 

21 

1:24 
1.7 

6:50 
16.5 

14:00 
0.4 

19:21 
13.5 

W 

21 

2:03 
L8 

7:25 
14.6 

14:32 
0.6 

20K)5 
13.3  1 

S 

22 

0:52 
0.5 

6:26 
16.9 

13:25 
—0.2 

18:47 
14.9 

|T„ 

22 

2:17 
2.5 

7:41 
14.2 

14:53 
L2 

20:26 
12.4 

Th 

22 

2:54 
2.4 

8:22 
13.5 

16:21 
1.2 

21:12 
12.7 

N 

H 

23 

1:35 
1.6 

7:08 
15.8 

14:12 
0.7 

19:a5 
13.6 

iw 

23 

3:17 
3.3 

8:48 
12.8 

15:43 
2.0 

21:56 
11.5 

c 

F 

23 

3:50 
2.9 

9:32 
12.4 

16:18 
2.0 

22.-2?< 
12.4 

M 

24 

2:27 
2.7 

8:00 
14.2 

15:10 
1.7 

20:43 
12.1 

C  Th 

24 

4:26 
3.8 

10:20 
11.9 

17KX) 
2.6 

23:33 

11.8 

E 

S 

24 

4:52 
3.3 

10:55 
11.9 

17:18 
2.6 

23:44  ! 
12. 5 

c 

Tu 

25 

3:33 
3.7 

9:14 
12.6 

16:18 
2.6 

22:28 
11.1 

F 

25 

6:41 
8.8 

11:56 
12. 2 

18:12 
2.5 

s 

25 

6K)2 
3.5 

12:14 
11.9 

18:26 
2.8 

W 

26 

4:52 
4.2 

10:56 
11.9 

17:35 
2.8 

S 

26 

0:46 
12.6 

7:01 
8.8 

13:05 
12.7 

19:22 
2.0 

M 

26 

0:48 
12.7 

7:16 
3.3 

13:20 
11.9 

19:35 
2.8 

Th 

27 

0:13 
11.4 

6:20 
4.1 

12:30 
12.4 

18:55 
2.5 

E 

s 

27 

1:40 
13.4 

8:09 
2.4 

14K)2 
13.1 

20:23 
1.3 

Tu  27 

1:42 
13.3 

8:23 
2.7 

14:16 
12.1 

20:38  ; 
2.  4  1 

F 

28 

1.-27 
12.4 

7:44 
3.1 

13:38 
13.2 

20:07 
1.5 

M 

28 

2:26 
14.1 

9:04 
1.4 

14:48 
13.4 

21:14 
0.8 

A 

\V  28 

2:28 
13.7 

9:20 
2.0 

15K« 
12.3 

21:32 
2.0 

S 

29 

2:20 
13.5 

8:47 
1.7 

14:32 
13.9 

21:02 
0.4 

Tu 

29 

3:05 

14.8 

9:50 
0.6 

15:27 
13.5 

22:00 
0.5 

Th 

29 

3:10 
14.1 

10K)8 
1.3 

16:40 
12.4 

22:17 

1.7  ! 

E 

H 

30 

8K)I 
14.4 

9:36 
0.5 

15:15 
14.3 

21:47 
—0.4 

W 

30 

3:38 
15.1 

10:30 
0.2 

16:00 
13.5 

22:38 
0.5 

F 

30 

3:48 
11.4 

10:48 
0.8 

16:13 
12.6 

22:57  ' 
1.6 

M 

31 

3:36 
15.1 

10:17 
-0.8 

15:61 
14.5 

22:27 
-0.7 

S 
• 

S 

31 

4:21 
14.7 

11:22 
0.5 

16:45 
12.9 

23:32 

L6  j 

1 

h  day; 

koned  1 
n. and  j 
chart. 

are  in  j 
tance,  ' 

The  tid 
a  compariH 
from  Mear 
which  is  7. 
unle.sd  a  mi 

The  tin 
the  forenoi 
15:47  is  3:47 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  height**  will  indicate  whe 
Ix>w  Water  Springs,  which  is  npproximat 
7  feet  below  mean  sea  level.    To  And  the  d 
nu8  (-  )  sign  is  before  the  height,  in  which 
ae  used  is  Burma  Standard,  for  the  merid 
n  (a.  m.) ,  all  greater  are  in  the  afternoon  ( p 
p.m. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Th 
Bly  the  datum  of  .soundings  on 
epth  of  water,  add  the  tabular  h 
case  subtract  it. 
ian  97°  30'  E.;  O^  is  midnight, 
.  m.)  and  when  diminished  by 

nd  heights  c 
e  heigh  t.s.  ii 
the  Adniiru 
eight  to  the 

V2^  is  noon 
12  give  the 

>n  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
Ity  Charts  for  this  regio 
.soundings  given  on  the 

all  hours  le$*s  than  12 
imes  aftvr  luxm;  for  ins 

•,  new 
equator;  A 

moon;  ^ 
,  P,  moon 

,  Ist  quar.:  Q,  full  moon;  C  3d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N.  S,  moon 

farthest  north  or 

south  of  the 
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1 

JANUARY. 

hand 

FEBRUARY. 

" 

MARCH. 

-_. 

c  Dayo/- 

Time  and  Height  of  Hig 
Low  Water. 

4:10      12:12      16:27 
9. 9         0. 9         Kb 

s  Day  of— 

9 

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

0:01        5:02      12:14      17:24 
1.6         9.6         L4         9.0 

A 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S    W.Mo. 

ri7T 

W.  Mo. 

A    Til 

1 

Tu     1 

8:55 
10.3 

11:21 
1.0 

16:13 
10.1 

23:21 
L5 

S      2 

1 

0:17       4'M     12:41 
1.6         9.5         1.3 

17:13 
8.2 

d  W 

2 

0:15       6:43 
2.1         8.9 

12:33 

L8 

18:12 
8.5 

W,    2 

1 

4:30 
10.0 

11:23 
L3 

16:50 
9.9 

23:31 

L9 

i/'» 

3 

0:42        5:35      13:07 
2.1         8.«         1.8 

18:03 
7.8 

^Th 

3 

0:54       6:32 
2.6         8.0 

13:12 
2.2 

19:18 
7.9 

Th    3 

6:08 
9.4 

11:41 
1.6 

17:33 
9.3 

A  Tn 

4 

1:11        6:27      13:87 
2.6         8.0         2.2 

19.(« 
7.4 

If 

4 

1:29        7::i9 
3.1         7.2 

13:48 
2.6 

20:45 
7.6 

c 

F     4 

0.00 
2,3 

5:.=i0 
8.5 

12:21 
2.0 

18:23 
8.5 

W 

5 

1:56        7:36      14:14 
3.0         7.4         2.5 

20:42 
7.5 

S      5 

2:12       9:'28 
3.7         6.7 

14:81 
3.0 

22:27 
7.9 

S  '    5 

i 

0:51 
2.8 

6:45 
7.5 

13:08 
2.5 

19:37 
7.7 

Th    6 

2:32        9:18      14:48 
3.4         7.1         2.8 

22:12 
**8.0 

,  S      6 

1 

3:04      10:51 
4.2         7.1 

15:22 
3.3 

2^:26 
8.7 

8 

S|    6 

1 

1:40 
3.4 

8:17 
6.6 

13:59 
3.0 

21:35 
7.6 

'     'f-    7 

3:20      10:37      15:30 
3.9         7.4         3.0 

23:10 
8.6 

s    M     7 

7:25      11:46 
2.3         7.7 

19:36 
2.0 

.    .     . 

m|  7 

2:37 
4.0 

10:"23 
6.8 

14:69 
3.3 

23:08 

8.4 

s;  8 

6:55      11:'25      19:06 
2. 5         8.  7         2. 2 

23:52 
9.2 

Tu    8 

0:12       8:10 
9. 4         1.3 

12:80 
8.4 

20:22 
LI 

Tu    8 

1 

6:52 
2.6 

11:27 
7.7 

19:07 
2.1 

23:53 
9.3 

S     9 

7:48      12:07      20:58 
l.H         8.2         1.1 

W     9 

0:54        8..T0 
10. 0         0. 5 

13:09 
9.1 

21:02 
0.4 

\V|    9 

7:40 
L4 

12:16 
8.7 

19:56 
LO 

«    M    10 

0:31        8:33      12:45 
•9.7         1.1         8.5 

20:42 
LI 

•  Th  10 

1:31        9:28 
10. 7     —0. 1 

13:45 
9.7 

21:38 
0.0 

Th  10 

1 

0:36 
10.1 

8:-23 
0.4 

12:63 
9.6 

20:88 
—0.3 

•  Tnill 

1 

1:08        9:12      13:21 
10.2         0.6         8.9 

21:20 
0.8 

F    11 

2:08      10:00 
11.1     —0.6 

14:21 
10.2 

22:11 
—0.2 

• 

Fill 

1 

1:12 
10.8 

9:00 
-0.8 

13:80 
10.3 

21:aJ  ' 
-0.2 

W   12 

1:4.S       9:47      13:58 
10.6         0.3         9.3 

21:56 
0.7 

R  :i2 

2:47      10:33 
11.4     —0.5 

14:56 
10.5 

22:43 
—0.2 

S  il2 

1 

1:48 
1L3 

9:84 
—0.7 

14:04 
10.9 

21:49  i 
-0.6 

;      Th  13 

2:20      10:22      14:33 
11.0         0.1         9.6 

22:2S 
0.6 

i;   s  13 

3:20      11:03 
11.4     —0.5 

15:38 
10.7 

23:13 
0.0 

E 
P 

S    13 

2:23 
11.5 

10:07 
-0.7 

14:40 
1L2 

22:22  ! 
-0.5 

F    14 

2:58      10:53      15:13 
11.1         0.1         9.8 

22:59 
0.5 

M   14 

8:57      11:32 
11.2     —0.2 

16:17 
10.5 

23:43 
0.4 

M 

14 

2:57 
11.5 

10:37 
—0.6 

15:16 
1L3 

22:54  1 
—0.3 

s;i5 

3:37      ll:•2:^      15:52 
11.1         0.2         9.9 

28:27 
0.7 

Th  15 

4:38      11:59 
10.6         0.3 

17:00 
10.0 

Tu 

15 

8:85 
1L2 

11:07 
—0.2 

15:53 
11.0 

23:27 
0.2 

S    16 

4:17      11:51       16:37 
10.8         0.3         9.7 

23:58 
0.9 

W  16 

0:14        5:21 
1.0         9.7 

12:31 
0.9 

17:48 
9.2 

W 

16 

4:12 
10.5 

11:88 
0.4 

16:34 
10.4 

K   M    17 

^        1 

5:01      12:22      17:26 
10.3         0.6         9.3 

J  Th  17 

0:49       6:10 
L7         8.5 

13:09 
L7 

18:47 
8.3 

Th;i7 

1 

0:03 
1.0 

4:.53 
9.5 

12:11 
LI 

17:19  1 
9.5; 

:  Til  18 

0:02        5:49      12:5<i 
1.3         9.5         1.0 

18:20 
8.7 

F    18 

1:49        7:17 
2. 5         7. 3 

14:07 
2.5 

20:24 
7.6 

1) 

F 

18 

0:42 
1.8 

5:39 

8.2 

12:60 
1.9 

18:12  ' 
8.3 

\v'l9 

1 

1:1C       6:46      13:44 
1.9         8.5         1.1 

19:32 
8.2 

^  8    19 

3:22       9:30 
3.1         6.8 

16:23 
2.9 

22:29 
8.0 

N 

s 

19 

1:34 
3.1 

6:40 
6.9 

14:00 

2.8 

19:37 

7.3  1 

Th  20 

2:09       8:08      14:30 
2.5         7.7         2.1 

21:18 
8.1 

N     S    20 

5:51      11:10 
2. 6         7. 2 

18:17 
2.2 

23:40 
H.6 

S    20 

3:26 
3.0 

9:42 
6.5 

16:12 
3.0 

22:26  1 
7.8 

F    21 

3:30       9:56      16:36 
2.9         7.5         2.5 

22:45 
8.6 

M    21 

7:01      12:03 
1.5         7.7 

19:18 
L2 

M  21 

5:25 
2:5 

11:07 
7.3 

17:M 
2.3 

2J^:31  ' 

8.5 

s  '22 

6:10     11:12      18:32 
2.4         7.7         1.9 

23:43 
9.1 

Til  22 

0:27        7:52 
9. 3         0. 5 

12:46 
8.3 

20:07 
0.4 

Tu  22 

6:36 
L5 

11:59 
8.0 

18:66 
L3 

:  :  : 

X    S 

23 

7:18      12:03      19:33 
1.5         8.0         1.2 

W  23 

1 

l:a5       8:35 
9. 7     —0. 2 

13:21 
8.6 

20:50 
-0.2 

W   23 

0:14 
9.8 

7:26 
0.5 

12:34 
8.6 

19:44  • 
0.4 

1      M 

24 

0:29       8:10      12:-17 
9. 6         0. 6         8. 3 

20:22 
0.5 

O  Th  24 

1 

1:37        9:16 
9. 9     —0. 7 

13:50 
8.9 

21:27 
-fl.3 

Th  24 

0:50 
9.7 

8:09 
-0.2 

18:05 
9.1 

20:27 
—0.2 

0  Ta'25 

1 

1:10       8:54      13:24 
9. 9     -0. 1         8. 5 

21:06 
0.1 

F    25 

2:04        9:50 
10. 1      —0. 7 

14:14 
9.2 

22:03 
--0.3 

F    25 

1:18 
9.9 

8:48 
—0.6 

18:31 
9.4 

21:05  i 
—0.4  . 

W  26 

1:44        9:34      13:58 
10.1     —0.4         8.7 

21:45 
0.0 

S    26 

1 

2:29      10:22 
10. 3     -0. 4 

14:39 
9.5 

22:a5 
0.0 

9. 

8    26 

1:43 
10.0 

9:23 
—0.6 

18:53 
9.7 

21:40 
-0.3 

i      Th  27 

1           1 

2:15     10.12      14:26 
10.2     —0.5         8.9 

22:22 
0.0 

E    S,27 

2:55      10:50 
10. 4         0. 0 

15:06 
9.9 

23:01 
O.G 

S    27 

i 

2:05 
10.0 

9:56 
—0.2 

14:18 
10.0 

22:11 

o;i 

f'28 

i 

2:45      10:45      14:58 
10. 3     -0. 3         9. 1 

22:66 
0.3 

,M   28 

1 

3:25      11:13 
10.  1         0.  G 

15.38 
10.1 

23.19 
1.1 

A 

M    28 

2:27 
10. 1 

10:2.-> 
0.4 

14:40 
10.3 

22:38 
0.7 

S 

29 

3:15      11:16      15:28 
10.8        0.1         9.3 

28:25 
0.7 

' 

Tu  29 

1 

2:57 
10.3 

10:42 
1.0 

15:11 
10.5 

22:54 
L3 

"e'  H 

30 

3:50      11:44      16:06 
10.3         0.5         9.3 

28:47 
1.1 

1 

W  30 

3:26 
10.2 

10:28 
L4 

15:44 
10.6 

22:46 
L7  ' 

:m 

31 

4:24      12:03      16:43 
10.0         1.1        9.8 

-.Lj 

Th!31 

1 

4:00 
10.0 

10:22 
L6 

16:22 
10.3 

22:.t6 
2.0 

Theti 
a  comparis 
from  Mean 
in  5.1  feet 
unless  am 

de«  are  placed  in  the  order  of  o< 
Dn  of  conHecutiveheight.«4  will  in 
Low  Water  SpringK,  which  is  ap 
below  mean  sea  level.    To  tin 
nua  {— )  sign  is  before  the  heigl 

^currence,  w 
dicate  whet 
proximately 
d  the  depth 
It,  in  which 

Ith  their  times  on  the  first  line  and 
her  it  is  high  or  low  water.    The  he 
Ihedatumof  soundings  on  the  Adm 
of  water,  add  the  tabular  height 
case  subtrai't  It. 

heights  ( 
>ight.s.  in 
iniltyCh 
to  the  s^ 

)n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
fundings  given  on  the  chart; 

Thetln 
(a.in.),all 

le  used  l8  Indian  Standard,  for  the  meridian  8 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

203O'  E.:  Of  is  midnight.  12>-  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noor 

less  than  12  are  in  the  forenoon 
1:  for  instance,  15:47 is 3:47  p.m. 

1  equator:  A 

i 

«r  moon;  J),  1st  quar.;  Q,  full  moon:  (C,  8d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  M,  moon  on  thee 

quator;  N,  S,  moon 

farthest  north  or  south  of  th3 
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APRIL. 


Day  of— 
W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


MAY. 


^    W.  IMo. 


Time  and  Height  of  High  and 
Low  Water. 


S    W.  Mo.' 


JUNE. 


Time  and  Height  of  High  and 
Low  water. 


2 


F 

1 

S 

2 

s 

3 

M 

4 

Ta 

6 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

16 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

4:88 
9.5 

5:15 
8.7 

0:81 
2.6 

1:42 
8.1 

2:52 
8.3 

5:46 
2.6 

6:50 
L5 

0:18 
10.0 

0:60 
10.7 

1:23 
U.1 

1:57 
11.2 

2:82 
11.1 

8:05 
10.7 

8:42 
10.1 

0:02 
LO 

0:51 
1.7 

1:48 
2.8 

8:02 
2,7 

4:80 
2.4 

5:47 
1.6 

6:42 
0.7 

0:26 
9.4 

0:54 
9.5 

1:16 
9.6 

1:86 
9.7 

2H)0 
9.7 

2:26 
9.8 

2:55 
9.8 

3:29 
9.6 

4:09 
9.2 


11:09 
L7 

11:48 
2.0 

6:06 
7.7 

7:19 
6.8 

9:40 
—7.0 

11:10 
8.0 

11:54 
9.1 

7:88 
0.6 

8:22 
-0.2 

9:00 
-0.5 

9:87 
-0.5 
10:14 
-0.8 

10:50 
0.1 

11:80 
0.7 

4.-22 
9.1 

5:05 
7.9 

6:00 
6.8 

10:01 
6.6 

10-.56 
7.5 

11:42 
8.3 

12:15 
9.0 

7:29 
0.1 

8:11 
-0.2 

8:49 
-0.1 

9:23 
0.4 

9:54 
0.9 

10:22 
1.5 

10:35 
L7 

10:37 
1.9 

10:42 
2.0 


16:57 
9.8 

17:48 
9.0 


23:45 
2.2 


12:51 
2.6 

18:44 
8.1 

13:50 
8.0 

20:27 
7.6 

15:23 
3.3 

18:16 
2.8 

19:18 
L2 

12:83 
10.1 

13H)7 
10.9 

13:42 
n.4 

14:16 

n.7 

14:60 
11.6 

15:25 
11.3 

16:05 
11.6 

12:14 
L4 

18:04 
2.1 

14:08 
2.8 

15:86 
3.0 

17:05 
2.5 

18:16 
L5 

19:07 
0.7 

12:43 
9.4 

13:06 
9.8 

13:28 
10.0 

13:50 
10.3 

14:15 
9.5 

14:42 
10.8 

15:16 
10.8 

15:54 
10.5 

16:45 
10.0 


22:28 
8.2 

23:32 
9.2 


20:01 
0.8 

20:42 
—0.3 

21:23 
—0.5 

22:00 
—0.5 

22:39 
-0.2 

23:19 
0.3 


16:47 
9.6 

17:36 
8.4 

18:42 
7.8 

22:20 

7.7 

23:10 
8.3 

23:55 
9.0 


19:52 
0.1 

20:82 
—0.1 

21:10 
0.0 

21:45 
0.4 

22:17 
0.9 

22:46 
1.6 

28:09 
L8 

23:27 
2.1 

23:M 
2.3 


Tu 
W 
Th 
F 

S 


P  M 
Tu  10 


W 
Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 


Tu'  31 

I      I 


4:54 
8.6 

0:85 
2.5 

1:38 
2.6 

2:52 
2.7 

4:82 
2.3 

5-.57 
1.6 

6:58 
0.8 

0:22 
10.4 

IKX) 
10.7 

1:82 
10.6 

2K)6 
10.5 

2:48 
10.0 

8:20 
9.4 

4K)2 
&6 

0:44 
1.5 

1:36 
L9 

2:38 
2.2 

8:41 
2.2 

4:52 
1.8 

'  5:57 
1.2 

6:49 
0.8 

0:20 
9.1 

0:46 
9.2 

1:00 
9.2 

1:34 
9.2 

2:06 
9.3 

2:32 
9.3 

3:11 
9.3 

3:52 
9.0 

0:09 
2.0 

0:49 
2.0 


11:37 
2.2 

5:47 
7.8 

6:59 
7.1 

9:08 
7.4 

10:35 
8.4 

11:28 
9.5 

12.-07 
10.4 

7:47 
0.8 

8:82 
0.1 

9:14 
0.1 

9:67 
0.3 

10:38 
0.6 

11:21 
1.1 

12:07 
1.6 

4:45 
7.7 

5:39 
6.8 

7:13 
6.2 

10:24 
7.0 

IIKM 
8.4 

11:42 
9.0 

12:10 
9.5 

7:87 
0.6 

^:19 
0.6 

8:58 
0.9 

9:82 
1.4 

10:05 
1.8 

10:25 
2.8 

10:50 
2.2 

11:19 
2.1 

4:40 
8.6 

5:32 
8.0 


17.-22 
9.2 

12:48 
2.6 

14:04 
2.9 

16:20 
2.9 

1732 
2.8 

18:85 
1.4 

19:29 
0.6 

12:44 
11.1 

18:19 
U.5 

18:68 
11.6 

14:28 
U.5 

15K)6 
11.1 

16:48 
10.4 

16:26 
9.6 

12:58 
2.1 

18:54 
2.6 

15:08 
2.8 

16:17 
2.6 

17:80 
2.0 

18:30 
1.8 

19:21 
0.8 

12:88 
9.8 

18:02 
10.1 

18:27 
10.3 

13:54 
10.5 

14:25 
10.7 

15:00 
10.7 

15:36 
10.5 

16:19 
10.1 

12:02 
2.2 

12:62 
2.4 


c'w 


18:21 
8.4 

19:49 
7.8 

21:48 
8.2 

23:01 
9.1 

23:44 
9.9 


20:18 
0.1 

21K)1 
-0.2 

21:44 
—0.1 

22:27 
0.1 

23:10 
0.5 

28:56 
1.1 


17:18 
8.6 

18:15 
7.6 

21:41 
7.6 

22:34 
8.1 

23:15 
8.7 

23:62 
9.0 


20:06 
0.6 

20:47 
0.6 

21:26 
0.7 

22K)0 
1.1 

22:34 
L5 

23:07 
1.7 

23:39 
1.8 


17:06 
9.5 

18:03 

8.8 


Th    2 


3 
4 
5 

Ml   6 
Tu!    7 

w|   8 
Th    91 

f'io! 


s 

11 

s 

12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

S 

18 

§ 

19 

M 

20 

Tu  21 

W  22 

Th  23 

F    24 

S    25 

H 

26 

M 

27 

Tu  28 
W   29 ' 

Th  30 

I 


1:81 
2.0 

2.-29 
2.0 

8:88 
1.9 

4:56 
L7 

6:16 
1.2 

7:18 
0.9 

037 
0.9 

1:14 
9.8 

1:50 
9.7 

2:26 
9.3 

3:08 
9.0 

8:42 
8.4 

0:26 
1.0 

1:11 
1.4 

1:57 
1.8 

2:47 

2.0 

8:49 
2.1 

4:58 
2.0 

6:06 
L7 

7KB 
L5 

0:17 
8.6 

0:48 
8.7 

1:18 
8.8 

1:47 
8.9 

2:21 
9.1 

2:59 
9.2 

3:41 
9.2 

0:02 
L8 

0-.86 
1.4 

1:12 
L4 


6:89 
7.6 

8:16 
7.8 

9:56 
8.6 

10:68 
9.5 

11:44 
10.8 

12:22 
10.8 

8:11 
0.7 

9:00 
0.5 

9:45 
0.5 

10:28 
0.8 

11:11 
LO 

11*.54 
1.4 

4:27 
7.9 

6:17 
7.8 

6r20 
7.0 

9:24 
7.8 

10:17 
8.0 

10:57 
8.7 

11:37 
9.2 

12:09 
9.6 

7:52 
1.3 

8:85 
L8 

9:16 
L5 

9:62 
L6 

1036 
L7 

lOuSS 
L7 

11:32 
L7 

435 
9.0 

5:15 
8.7 

6:18 
8.8 


13:67 
2.5 

14-^7 
2.5 

16:» 
2.4 

17:66 
L8 

19K» 
L2 

20:00 
0.6 

18:01 
ILl 

18:88 
n.2 

14:18 

n.o 

14:50 
10.7 

1637 
10.8 

16K» 
9.7 

12:40 
L8 

13:27 
2.2 

14:17 
2.5 

1630 
2.7 

16:82 
2.6 

17:47 
2.2 

18:49 
L7 

19:41 
L3 

12:38 
9.9 

18:07 
•  10.2 

18:88 
10.4 

14:11 
10.6 

14:46 
10.7 

15.34 
10.6 

10.4 

nun 

1,7 

12:44 
L8 

18:80 
2.0 


19:15 
8.8 

21:00 
8.2 

22:22 

8.8 

28:16 
9.3 

28:59 
9.7 


20:47 
0.8 

21:33 
0.2 

22:17 
0.2 

22:59 
0.4 

28:48 
0.7 


16:58 
9.0 

17:44 
8.1 

18:53 
7.5 

2133 
7.6 

2235 
7.9 

23:12 
8.2 

23:47 

8.4 


2037 

1.1 

21  K» 
0.9 

21:46 
LO 

2232 
LO 

22:56 
1.2 

2839 
L2 


16:50, 
9.9  I 

17:40 
9.3 

18:39 
8.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiehtson  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  i 
from  Mean  Low  Water  Springs,  which  in  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  Fegion.  , 
and  which  is  5.1  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard  for  the  meridian  8*2°  30'  E.:  0»«  is  midnight,  12»>  is  noon:  all  hours  less  than  12  are  In  the  I 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  iustauce.  15:47  is 
3:47  p.m.  I 

0,  new  moon;  3),  1st  quar.;  Q.  full  moon:  C>  3d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1                               JULY. 



AUGUST. 

Time  and  Hei^li 
LowW 

SEPTEMBER. 

-| 

cjDayof- 

Time  and  Heiffht  of  High  and 
Low  water. 

:« 

Day of— 

t  of  High  and 
ater. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

llw: 

Mo. 

W. 

Mo. 

W.  Mo. 

|F 

1 

2.-08 
1.6 

7:27 
8.1 

1428 
2.2 

19:58 
8.2 

M 

1 

8:31 
2.4 

10:08 
8.4 

17K)6 
2.7 

22:40 
7.7 

Th 

1 

6:40 
L6 

12:12 
9.8 

19:19 
0.8 

,  S 

2 

2:51 
1.7 

9:10 
8.5 

15^4 
2.4 

21:38 
8.2 

Tu 

2 

5:34 
2.3 

11:20 
9.0 

18:85 
1.9 

23:48 
8.1 

F 

2 

0:32 
8.5 

7:84 
0.7 

12:50 
9.8 

20:05 
-0.1 

s 

3 

1.9 

lOrfB 
9.1 

1728 
2.8 

22:54 
8.5 

N 

W 

3 

6:58 
1.6 

12:11 
9.6 

19:35 
LO 

:  :  : 

• 

8 

3 

IKW 
8.9 

821 
0.0 

13:23 
10.2 

20:46 
-0.6 

P  M 

4 

6:45 
1.8 

U:27 
9.7 

18:46 
1.7 

28:44 
8.9 

Th 

4 

028 
8.5 

7:49 
0.9 

12:52 
10.0 

2022 
0.2 

S 

4 

1:36 
9.3 

9:00 
-0.8 

18:50 
10.4 

21:23 
-0.7 

;Tu 

5 

7K» 
1.4 

12:12 
10.2 

19:46 
1.0 

.    .    . 

• 

F 

6 

.     l.*08 
8.7 

8:87 
0.4 

1827 
10.3 

21:06 
—0.2 

M 

5 

2K)0 
9.6 

9:87 
-0.3 

14:18 
10.4 

21:59 
—0.5 

X.W 

6 

058 
9.0 

8K)0 
1.0 

12:52 
10.5 

20:87 
0.4 

S 

6 

1:40 
8.9 

9:19 
0.2 

13:69 
•    10.4 

21:46 
-0.4 

E 

Tu 

6 

2:24 
9.8 

10:11 
-0.1 

14:87 
10.5 

22:29 
0.0 

•  Th 

7 

1.-06 
9.0 

8:48 
0.7 

1329 
10.6 

2122 
0.1 

s 

7 

2:10 
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1.0 

A    W 

28^ 

6:32 
2.2 

11:41 
7.9 

18:48 
1.8 

S  i29 

5:48 
1.8 

11:39 

8.9 

18:18 
0.8 

Tu  29 

0:04 
9.3 

7:04 
1.0 

12:15 
8.9 

19:*20 
0.7 

Th 

29 

0:05 
9.1 

7:30 
1.6 

12:15 
8.1 

19:4-J 
1.4 

E 

S 

30 

0K)5 
9.1 

6:45 
0.8 

12:16 
9.5 

19:08 
0.1 

W  30 

1 

0:33 
9.7 

7:51 
0.6 

12:43 
9.0 

20:05 
0.6 

F 

30 

0:38 
9.4 

8:17 
1.0 

12:47 
8.2 

20:26 

M 

31 

0:34 
9.7 

7:33 
0.1 

12:44 
0.7 

19:52 
—0.2 

s'  8 
• 

31 

1:06 
9.7 

8:58 
0.7 

13:15 
8.4 

21  «6 
1.2 

The  lid 
a  comparis( 
from  Mean 
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i 

JANl 

1 
Time  an 

JARY. 

rh  and 

^. 

FEBRl'ARY. 

MARCH. 



c  Dayof- 
S    W.  Mo. 

d  Height  of  HI| 
Low  Water. 

Duyof- 
W.  .Mo 

Time  and  Height  of  High  and 
Low  Wuter. 

q  Day  of— 
S    W.  Mo. 

,  Time  and  Height  of  High  and 
Low  Water. 

S       1 

6:-28 
0.5 

12:20      is:07 
2. 1         0.  7 

.    .    . 

A  Tu     1 

6:50 
0.5 

13:00      18:46    .     .     . 
2.3         1.0    ..    . 

A  Tu     1 

5:28 
0.2 

11:38 

2.7 

17:85 
0.6 

23:85 
2.6 

S      2 

0:34 
2.7 

7:10      13:17 
0.6         2.0 

18:51 
1.0 

V\\\    2 

1      1 

0:55 
2.3 

7:30      13:55      19:29 
0.6         2.2         1.2 

W      2 

6:00 
0.3 

12:20 
2.6 

18:05 
0.8 

23:57 
2.4 

KM|3 

1:20 

8:00      14:18 
0.7         1.9 

19:54 
1.2 

Th     3 

1:18 
24) 

8:21      15:07      20:50 
0.8         2.1          1.4 

Th     3 

1 

6:a5 
0.5 

13:05 
2.5 

18:47 
0.9 

A  Til     4 

2:15 
2.2 

8:55      15:38 
0.8         1.9 

21:28 
1.3 

F      4 

1:52 
1.8 

9:28      16:84    .    .    . 
0.9         2.1    ..    . 

CiF|    4 
1 

0:24 
2.1 

7:17 
0.7 

14:06 
2.3 

19:43 
1.2  . 

\V     5 

3:18 
2.0 

9:48      17:00 
0. 8         2. 0 

23:30 
1.4 

S      5 

0:06 
1.5 

3:58      10:43      17:50 
1.7         0.8         2.3 

S'    5 

0:56 
1.9 

8:18 
0.9 

15:25 

21 ::« 
1.4 

Th    6 

4:32 
1.9 

10:48      18:00 
0.8         2.1 

S,    6 

1:22 
1.3 

6:00      11:55      18:45 
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s    S      6 

2:20 
L7 

9:50 
1.0 

16:.55 
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.     .     . 

'  f'    7 

0:53 
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2.4 

s 

M     7 

j 
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1.0 

7:02      12:53      19:30 
2.0         0.5         2.8 

y\ 

7 

0:10 
L8 

5:26 
1.8 

11.-22 
0.8 

18:03 
2.5 

8  ;  8 

1:40 
1.1 

f)::i4      12:30 
2.0         0.5 

19:17 
2.5 

Tu    8 

2:18 
0.8 

7:48      13:43      20:10 
2.2         0.2         3.1 

,Ta 

8 

1:00 
LO 

6:41 
2.1 

12:81 
0.6 

18:56 
2.8 

SS'    9 

2:10 
1.0 

7:19      13:15 
2.1         0.3 

19:53 
2.9 

W     9 

2:45 
0.5 

8:28      14:27      20:48 
2.5         0.1          3.3 

W 

9 

1:36 
0.6 

7:31 
2.4 

13:26 
0.3 

19:42 
3.0 

s    M    10 

2:35 
O.H 

7:58      13:68 
2. 2         0. 2 

20:27 

3.1 

• 

Th  10 

3:15 
0.2 

9:07      15:08      21:25 
2. 7     -0. 1         3. 4 

Th 

10 

2:09 
0.3 

8:12 
2.7 

14:11 
0.1 

20:22 
3.3 

•  Tu  11 

3:03 
0.6 

s:35      14:88 
2.3         0.1 

21:05 
3.3 

F    11 

3:46 
0.0 

9:45      15:47      22:02 
2,9     —0,1         3.5 

•F 

1 

11 

2:44 
0.0 

8:50 
3.0 

14:53 
-0.1 

21K)4 
3.4 

W  12 

1       1 

3:31 
0.4 

9:12      15:16 
2.5         0.0 

21:42 
3.4 

S    12 

4:21 
-^).l 

10:25      16:27      22:41 
3.0     —0.1          3.4 

■  8 

12 

3:19 
-0.2 

9:29 
3.2 

15:85 
-0.1 

21:45 
3.4 

Th  13 

4:04 
0.3 

9:48      15:54 
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22:20 
3.4 

p 

E 

S    13 

4:58 
—0.2 

11:05      17:07      23:'23 
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E     S 

^1 

13 

8:56 
—0,4 

10:10 
3.8 

16:12 
-0.1 

22:21 
3.3  ' 

If  14 

4:40 
0.1 

10:30      16:33 
2. 6         0. 1 

2:^:00 
8.4 

M    14 

5:37 
-^).l 

11:46      17:48    .    .     . 
2.9         0.3    ..    . 

:>i 

14 

4:84 
—0.3 

10:45 
3.3 

16:53 
0,0 

22:59 
3.1 

S    15 

5:20 
0.1 

11:15      17:15 
2. 6         0. 2 

23:40 
3.2 

Tu  15 

0:02 
3.1 

6:18      12:35      18:37 
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;tu 

15 

5:11 
—0.2 

11:26 
3.2 

17:34 
0,2 

23::« 
2.9 

S    16 

6X» 

0  1 

12:05      18:00 
2.6         0.4 

D 

W  16 

0:43 
2.7 

7KM      18:30      19:28 
0.3         2.6         0.8 

\v 

16 

5:.53 
0.0 

12:14 
3.0 

18:19 
0.5 

.    .  1 

f'm    17 

0:25 
3.0 

6:50      12:55 
0.2         2.5 

18:50 
0.7 

Th'  17 

1:30 
2.3 

7:58      14:40      20:50 
0.5         2.4         1.1 

Th 

1 

17 

0:19 
2.0 

6:39 
0.3 

13:09 
2.7 

19:16  j 
0.8  1 

}>  Tu  18 

1:11 
2.7 

7:40      \Z\^ 
0.3         2.4 

19:52 
0.9 

F    18 

2:38 
2.0 

9:10      16:08      23:22 
0.7         2.3          1.3 

})  I  F    18 

1:10 
2.1 

7:34 
0.6 

14:16 
2.5 

20:46  ' 
1.1 

W  19 

2H)5 
2.4 

8:38      15:12 
0.5         2.3 

21:19 
1.1 

S    19 

4:37 
1.9 

10:34      17:38    .     .     . 
0.8         2.4    ..    . 

N :  8   19 

2-35 

1.8 

8:51 
0.9 

15:45 
2.3 

23:35 
1.2 

Th  20 

3:14 
2.2 

9:44      16:35 
0. 6         2. 3 

23:10 
1.1 

X 

S    20 

1:07 
1.1 

6:22      11:54       18:45 
2. 0         0. 7          2. 6 

;  IS    20 

5:08 
1.8 

10:26 
0.9 

17:19 
2.3 

F    21 

4:38 
2.1 
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0. 5         2. 5 

M  21 

1 

2:00 
0.8 

7:28      12:57       19:3:^ 
2.2         0.5          2.8 

,  M   21 

1:00 
1.0 

6:40 
2.0 

11:55 
0.8 

18:25 
2.5 

S    22 

1 

0:48 
1.0 

6:ai      12:02 
2. 1         0. 4 

18:51 
2.7 

Tu  22 

2:34 
0.6 

8:12      i:i:48      20:13 
2. 4         0. 3          3. 0 

Tu  22 

i 

1:41 
0.8 

7:81 
2. 2 

12:58 
0.6 

19:16 
2.7 

N    1»    23 

1:50 
0.8 

7:10      13:00 
2.2         0.3 

19:40 
2.9 

W,23 

3:00 
0.5 

8:49      11:30       20:46 
2.5         0.2          3.1 

W   23 

2:09 
0.6 

8:06 
2.4 

13:45 
0.5 

19:55 

2.8  , 

M    24 

2:84 
0.7 

8:03      13:48 
2.  4         0. 1 

20:22 
3.1 

O  Th  24 

3:22 
0.3 

9:28      15:07       21:18 
2.6         0.1          8.2 

Th  24 

2*29 
0.4 

8:37 
2.6 

14:26 
0.4 

20:29 
2.9 

Z  Tu  25 

I 

3:10 
0.5 

8:47      14:34 
2. 4         0. 0 

21:01 
3.3 

F    25 

3:44 
0.2 

9:45.    15:39      21:50 
2.7         0.1          3.2 

,  F    25 

2:49 
0.3 

9:00 
2.7 

14:56 
0.3 

21:00  ' 
3.0 

:W|26 

3:42 
0.4 

9:25      15:16 
2.5         0.0 

21:37 
3.3 

S    26 

4:08 
0.1 

10:11      16:10      22:22 
2.8         0.2         8.1 

g    S  |26 

3:14 
0.1 

9:23 
2.8 

15:23 
0.3 

21:25  1 
2.9  1 

Th  27 

4:10 
0.3 

10:00      15:53 
2.5         0.1 

22:11 
3.3 

E 

IS 

27 

4:84 
0.1 

10:40      16:38      22:49 
2.8         0.3         3.0 

S 

27 

8:36 
0.1 

9:46 
2.9 

15:48 
0.3 

21:49 
2.9 

F    28 

4::JK 
0.2 

10:33      16:29 
2.6         0.2 

22:46 
3.2 

M 

28 

5:00 
0.1 

11:08      17:08      23:18 
2.8         0.4          2.8 

A    Ml  28 

:     1 

8:59 
0.1 

10:10 
8.0 

16:14 
0.4 

22:09 
2.8 

1 

29 

5:08 
0.2 

11:08      17:02 
2.5        0.4 

23:20 
3.0 

Tu  29 

4:20 
0.1 

10:35 
3.0 

16:39 
0.4 

22:30  ' 
2.7  i 

i 

30 

5:40 
0.3 

11:44      17:34 
2.5         0.6 

23:55 
2.8 

W|30 

4:48 
0.2 

11:10 
8.0 

17:06 
0.5 

22:55 
2.5 

1    1 

31 

6:15 
0.3 

12:18      18:08 
2.4         0.8 

;  ;  : 

;Th:3i 

!  • 

5:16 
0.8 
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Th 
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1                                  APRIL. 

— 



MAY. 



JUNE.                                1 

1 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Heicht  of  High  and ' 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

6:49 
0.5 

12:88 
2.7 

1828 
0.8 

28:54 
2.2 

S 

1 

0,7 

13KM 
2.7 

1926 
0.8 

.    .    . 

(C 

W 

1 

2:19 
2.1 

8:11 
0.9 

14:45 
2.6 

2126 
0.6  1 

8 

S 

2 

6:29 
0.7 

18.-2R 
2.5 

19:29 
LO 

.    .    . 

a 

M 

2 

0:45 
2.0 

7K)1 
0.9 

14K» 
2.5 

20:41 
0.9 

Th 

2 

8:40 
2.2 

9:40 
0.9 

16:61 
2.5 

2224' 
0.4; 

c 

s 

3 

0:40 
L9 

7:26 
0.9 

14:88 
2.4 

21  .-00 
LI 

Tu 

3 

2:29 
L9 

8:36 
LO 

16:19 
2.6 

22:03 
0.8 

£ 

F 

3 

4:61 
2.4 

10:66 
0.8 

17:00 
2.6 

2820 
0.3 

M 

4 

226 
L8 

9:06 
1.0 

16K)0 
2.3 

22:50 
LI 

W 

4 

4:20 
2.0 

10:17 
0.9 

16:83 
2.6 

23:10 
0.6 

S 

4 

6:61 
2.7 

12K» 
0.7 

17:68 
2.6 

.     .    . 

Tu 

5 

4:64 
L9 

10:62 
0.9 

17:17 
2.5 

.    .    . 

Th 

6 

6:80 
2.8 

11:36 
0.7 

17:41 
2.7 

.    .    . 

§ 

5 

0:10 
0.0 

6:48 
2.9 

13«2 
0.6 

18:49 
2.7 

W 

6 

OKX) 
0.8 

6:14 
2.2 

12.-07 
0.6 

18:18 
2.7 

£ 

F 

6 

0.-02 
0.8 

626 

2.6 

12:86 
0.5 

18:36 
2.9 

P 

M 

6 

1:00 
-0.1 

7:31 
8.2 

18:64 
0.4 

19-419 
2.7 

Th 

7 

0:49 
0.4 

7K)8 
2.6 

13:04 
0.4 

19:10 
8.0 

S 

7 

0:48 
0.0 

7:10 
8.0 

1826 
0.3 

19:21 
8.0 

• 

Tu 

7 

1:48 
-0.2 

8:17 
8.4 

14:41 
0.3 

20:26 
2.7 

F 

8 

1:80 
0.1 

7:44 
2.9 

13:60 
0.1 

19:66 
8.2 

S 

8 

1:88 
—0.2 

7:66 
8.2 

14:10 
0.1 

20:06 
3.0 

W 

8 

2:82 
-0.8 

9:08 
3.5 

1629 
0.8 

21:11 
2.6, 

E 

S 

9 

2:10 
-0.2 

822 
8.1 

14:85 
0.0 

20:89 
8.8 

P 

• 

M 

9 

2:16 
•  -0.8 

8:37 
8.4 

14:66 
0.1 

20:49 
3.0 

N 

Th 

9 

8:17 
-0.2 

9:49 
3.6 

16:15 
0.3 

21:59' 
2.5 

f 

s 

10 

2:60 
—0.8 

9:02 
8.8 

16:16 
-0.1 

21:16 
8.8 

Tu 

10 

2:68 
-0.4 

920 
8.6 

15:89 
0.1 

21:80 
2.9 

F 

10 

4K)1 
0.0 

10:86 
3.4 
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0.4 

22:49 
2.4 

M 

11 

8:28 
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9:41 
8.6 

16:66 
—0.1 

21:64 
8.1 

W 

11 

8:89 
-0.8 
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8.6 

16:28 
0.2 
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2.7 

8 

11 

4:49 
0.2 
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8.2 
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0.5 

23:44 

2.2 

Tu 

12 

-0.4 
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8.6 

16:86 
0.0 

22:34 
2.9 

N 

Th 

12 
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—0.1 

10:51 
8.4 

17:12 
0.4 

28K)0 
2.6 

S 

12 
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0.4 

12:11 
8.0 

18:51 
0.6 

:  :  : 

W 

13 

4:46 
-0.2 
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8.8 

17:20 
0.8 

23:16 
2.7 

F 

13 

6:06 
0.2 

11:40 
8.2 

18K)7 
0.6 

28:54 
2.2 

M 

13 

0:49 
2.1 

6:85 
0.7 
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2.8 

19:51 
0.7 

Th 

14 

6:28 
0.1 

11'.68 
8.1 

18:11 
0.6 

.    .    . 

S 

14 

6:66 
0.6 

12:84 
2.9 

19:13 
0.8 

.    .    . 

1> 

Tu 

14 

2:10 
2.0 

7:48 
0.9 

14.1)1 
2.6 

20.66 
0.7 

N 

F 

16 

0:05 
2.8 

6:16 
0.4 

12:61 
2.8 

19:17 
0.8 

s 

15 

1:06 
2.0 

6:66 
0.8 

13:86 
2.7 

20:86 
0.9 

W 

15 

8:40 
2.0 

9:07 
LI 

16KI6 
2.4 

21 1£ 
0.8 

1> 

S 

16 

1K» 
2.0 

7:16 
0.7 

18:68 
2.6 

20:65 
LI 

T> 

M 

16 

2:51 
L9 

8:18 
LO 

14:46 
2.6 

22K)6 
0.9 

£ 

Th 

16 

4:69 
2.0 

10:86 
LI 

16:15 
Z8 

22:47 
0.7 

s 

17 

• 

2:67 
1.8 

8:89 
LO 

16:19 
2.4 

28K)6 
LI 

Tu 

17 

4:46 
L9 

9:64 
LO 

ISM 
2.4 

23:10 
0.8 

F 

17 

6:68 
2.1 

11'.66 
LI 

17:18 
2L2 

2S-.S0, 
0.7 

M 

18 

6:18 
1.9 

1021 
1.0 

16:46 
2.4 

.    .    . 

W 

18 

6:59 
2.1 

11.21 
LO 

17:08 
2.4 

28:56 
0.7 

A 

8 

18 

6:82 
2.2 

12:66 
LI 

18:09 
2.2 

.     .    . 

Tu 

19 

0:20 
0.9 

6:84 
2.1 

11:48 
0.9 

17:56 
2.4 

E 

Th 

19 

6:46 
2.8 

1229 
0.9 

18:09 
2.4 

S 

19 

0:10 
0.6 

7Ktt 
2.4 

13:40 
LO 

18:40 
2.2 

W 

20 

0:69 
0.7 

7:18 
2.8 

12:51 
0.7 

18:47 
2.6 

F 

20 

0:30 
0.5 

7:16 
2.4 

13:19 
0.8 

18:64 
2.6 

M 

20 

0:46 
0.6 

7:30 
2.6 

14:14 
LO 

19:24 
2.2 

Th 

21 

1:24 
0.6 

7:48 
2.6 

13:36 
0.6 

1929 
2.7 

S 

21 

liJO 
0.6 

7:40 
2.5 

18:55 
0.8 

19:28 
2.4 

Tu 

21 

120 
0.3 

8K)0 
2.8 

14:40 

a9 

19:55 
2.1 

E 

F 

22 

1:46 
0.4 

8:11 
2.6 

14:11 
0.6 

20:04 
2.7 

A 

s 

22 

1:29 
0.8 

8:01 
2.6 

1424 
0.8 

19:55 
2.4 

W 

22 

1:56 
0.8 

8:30 
8.0 

16:04 
0.8 

2021 

2.2; 

S 

23 

2:18 
0.8 

8:31 
2.7 

14:40 
0.5 

20:80 
2.7 

M 

23 

1:55 
0.3 

824 
2.8 

14:49 
0.7 

20:19 
2.3 

9 

Th 

23 

2:80 
0.2 

9H)4 
8.1 

15:90 

a? 

20-.51 
2.2. 

2 

s 

24 

2:86 
0.2 

8:51 
2.8 

16:04 
0.6 

20:53 
2.6 

o 

Tu 

24 

2:28 
0.2 

8:50 
8.0 

15:11 
0.7 

20:39 
2.3 

F 

24 

3K)4 
0.2 

9:40 
8.2 

15:59 
0.6 

2128 

2.3: 

M 

25 

2:68 
0.1 

9:14 
8.0 

15:28 
0.6 

21:11 
2.6 

W 

25 

2:50 
0.2 

920 
3.1 

15:86 
0.6 

21:01 
2.3 

S 

26 

3:39 
0.2 

10:18 
3.2 

16:35 
0.5 

22:09  ' 
2.3 

Tu 

26 

8:20 
0.1 

9:40 
8.1 

15:60 
0.6 

21:81 
2.6 

Th 

26 

8:19 
0.2 

9:54 
8.2 

16:05 
0.6 

21:31 
2.3 

§ 

26 

4:18 
0.3 

10:68 
3.2 

17:16 
0.4 

2225 
2.3 

W 

27 

8:46 
0.1 

10:11 
8.1 

16:16 
0.5 

21:56 
2.6 

8 

F 

27 

8:60 
0.3 

10:30 
8.1 

16:42 
0.6 

.22K)6 
2.3 

M 

27 

4:69 
0.4 

11:40 
3.1 

18:04 
0.4 

23:49; 
2.3 

Th 

28 

4:18 
0.2 

10:48 
8.1 

16:50 
0.5 

22:23 
2.4 

S 

28 

4.25 
0.4 

11:11 
3.1 

1726 
0.6 

22.50 
2.2 

Tu 

28 

6:45 
0.6 

12:26 
2.9 

18:54 
0.4 

•  •  • ! 

F 

29 

4:43 
0.3 

11:27 
3.0 

17:31 
0.6 

22:56 
2.3 

s 

29 

6:04 
0.6 

11:56 
3.0 

18:17 
0.6 

23:45 
2,2 

W 

29 

0:60 
2.8 

6:41 
0.7 

13:15 
2.8 

19:49 
0.4 

8 

S 

30 

6:19 
0.6 

12:11 
2.8 

18:21 
0.7 

23:46 
2.1 

M 
Tu 

30 
31 

5:50 
0.6 

0:55 
2.1 

12:45 
2.8 

6:51 
0.8 

19:15 
0.6 

13:41 
2.7 

20:20 
0.6 

1 

Th 

30 

1:51 
2.3 

7:46 
0.8 

14:13 
2.6 

20:44 
0.4 

The  tid 
a  comparis 
from  Meac 
and  which 
chart,  unU 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whet 
i  Low  Water  Springs,  which  is  approxima 
is  1.6  feet  below  mean  sea  level.    To  find 
"ss  a  minus  (— )  sign  is  before  the  height,  in 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.    Th 
tely  the  datum  of  soundings  o 
the  depth  of  water,  add  the  tab 
which  case  subtract  it. 

nd 
eh 
n  t 
ula 

heights  0 
eights,  it 
he  AdmJ 
r  height 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 

to  the  soundings  given  on  the 

ThetiT 
forenoon  (i 
3:47  p.  m. 

neused  is  Indian  Standard,  for  the  meridla 
%.  m.).  all  greaterare  in  the  afternoon  (p.  m. 

n  82O30'  E.;  Oh  is  midnight,  12«»  is  noon;  all 
)  and  when  diminished  by  12give  the  times  a 

hours  less  than  12  are  in  the 
fter  noon;  for  instance,  16:47  Is 

#,  new 
equator;  A 

'  moon:  3),  Ist  quar.;  O.  '"1^  moon;   (^,  3d  c 
,  P',  moon  in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 

1 — 



— 
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JULY. 

t  of  High  and 
ater. 

AUGUST. 

of- 

SEPTEMBER. 

Time  and  Heigh 
LowW 

s 

Dayof— 

Time  and  Heigh 
LowW 

1 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

^ 

Day 

t  of  High  and 
ater. 

W. 

Mo. 

W.jMo. 

W.  |Mo. 

F 

1 

8K» 
2.8 

9:04 
0.9 

16:16 
2.4 

21:42 
0.4 

M 

1 

5K» 
2.6 

11:52 
LO 

17:18 
2.1 

23.-28 
0.4 

Th 

1 

037 
0.6 

7:02 
2.8 

18:67 
0.6 

w 
19:41 
2.4 

S 

2 

4:16 
2.4 

10:28 
0.9 

16:20 
2.4 

22:41 
0.8 

Tu 

2 

6:12 
2.7 

18H)6 
0.9 

18:80 
2.2 

.    .    . 

F 

2 

130 
0.8 

7:46 
8.0 

1435 
0.4 

20:20 
2.5 

s 

3 

6:24 
2.6 

11:46 
0.9 

17:26 
2.4 

28:40 
0.2 

N 

w 

3 

0:25 
0.8 

7:07 
2.9 

13.67 
0.7 

19:28 
2.8 

• 

8 

3 

2:06 
0.2 

8.32 
3.1 

14:63 
0.3 

20:68 
2.7 

p 

M 

4 

6:28 
2.8 

12:64 
0.8 

18:28 
2.4 

.    .    . 

Th 

4 

1:20 
0.2 

7:54 
8.1 

14:89 
0.5 

20:17 
2.6 

S 

4 

2:45 
0.1 

8:56 
3.2 

16:18 
0.1 

21:22 
2.8 

Tu 

5 

0:86 
0.1 

7:16 
8.1 

18:60 
0.6 

19:24 
2.5 

* 

F 

6 

2K)6 
0.1 

8:87 
8.8 

16:16 
0.4 

21:00 
2.6 

M 

5 

830 
0.1 

931 
8.2 

15:45 
0.1 

21:62 
2.8 

N 

W 

6 

1:28 
0.0 

8:04 
8.8 

14:40 
0.6 

20:16 
2.6 

8 

6 

2:68 
0.0 

9:15 
8.3 

16:47 
0.3 

21:40 
2.6 

£ 

Tu 

6 

3:53 
0.2 

10:08 
8.1 

16:16 
0.0 

2232 
2.8 

• 

Th 

7 

2:17 
-0.1 

8:49 
8.4 

16fl4 
0.4 

21K» 
2.5 

S 

7 

8:86 
0.0 

9:68 
8.3 

16.-20 
0.2 

22:16 
2.6 

W 

7 

438 
0.3 

10:32 
2.9 

16:44 
0.1 

22:68 
2.8 

F 

8 

8:03 
-0.1 

9:83 
8.4 

16:05 
0.8 

21:50 
2.5 

M 

8 

4:14 
0.1 

10:80 
8.2 

16:61 
0.2 

22:68 
2.6 

Th 

8 

4:58 
0.4 

10:57 
2.7 

17:18 
0.8 

2333 
2.7 

8 

9 

8:49 
0.0 

10:15 
8.4 

16:48 
0.3 

22:86 
2.4 

E 

Tu 

9 

4:62 
0.8 

11K)7 
8.1 

1735 
0.2 

28:82 
2.5 

A 

F 

9 

6:21 
0.6 

11:20 
2.5 

17:42 
0.4 

S 

10 

4:82 
0.2 

10*9 
8.8 

17:29 
0.4 

2831 
2.4 

W 

10 

6:28 
0.5 

11:46 
2.8 

18:01 
0.8 

.    .    . 

8 

10 

0:02 
2.6 

5:58 
0.8 

11:42 
2.3 

18:17 
0.6 

M 

11 

6:16 
0.4 

11:41 
8.1 

18:11 
0.4 

.    .    . 

Th 

11 

0:06 
2.4 

0.7 

12:20 
2.6 

18:87 
0.6 

S 

11 

0:60 
2.6 

6:33 
LO 

12K»8 
2.0 

18:67 
0.8 

Tu 

12 

0:14 
2.8 

6:04 
0.6 

12:25 
2.8 

18:69 
0.6 

F 

12 

0:60 
2.8 

6:47 
LO 

12:56 
2.2 

19:19 
0.7 

3) 

M 

12 

1:50 
2.8 

7:86 
L2 

12-30 
L8 

20:00 
LO 

E 

W 

13 

1:09 
2.2 

6:64 
0.9 

13:11 
2.6 

19:46 
0.6 

A 

8 

13 

1:47 
2.2 

7:88 
L2 

18.-26 
2.0 

20:12 
0.8 

s 

Tu  13 

8:18 
2.2 

10.-0] 
L4 

15:40 
L6 

21:38 
LI 

D 

Th 

14 

2:06 
2.1 

7:66 
LI 

14:06 
2.8 

20:89 
0.7 

S 

14 

2:68 
2.1 

9:07 
L4 

14:08 
L7 

21:18 
0.9 

W 

14 

4:48 
2.8 

12:28 
L3 

17:87 
L8 

28:12 
0.9 

F 

16 

8:14 
2.0 

9:16 
L2 

16K)6. 
2.1 

21:30 
0.8 

M 

15 

4:28 
2.1 

12:18 
L4 

16:12 
L7 

2239 
0.9 

Th 

15 

6:60 
2.4 

12:61 
LO 

18:85 
2.0 

A 

S 

16 

4:80 
2.0 

11:00 
L8 

16:11 
2,0 

22:26 
0.8 

Tu 

16 

6:36 
2.8 

18:18 
L2 

17:62 
L8 

28:87 
0.8 

F 

16 

0:17 
0.6 

6:40 
2.7 

1830 
0.7 

19:15 
2.8 

s 

17 

6:36 
2.1 

12:84 
L3 

17:19 
L9 

28:19 
0.7 

S 

W 

17 

6:27 
2.6 

18:42 
LI 

18:50 
2.0 

.    .    . 

8 

17 

1:06 
0.4 

732 
3.0 

13:46 
0.3 

19:52 
2.6 

M 

18 

6:21 
2.8 

18:81 
L2 

18:17 
L9 

.    .    . 

Th 

18 

0:86 
0.5 

7:12 
2.7 

14:08 
0.8 

19:82 
2.2 

S 

18 

1:51 
0.1 

8.2 

14:28 
0.0 

20:26 
2.9 

Tu 

19 

0:08 
0.6 

7:01 
2.6 

14K» 
LI 

19:02 
2.0 

F 

19 

1:28 
0.8 

7.50 
8.0 

1437 
0.6 

20:06 
2.4 

o 

M 

19 

2:81 
0.0 

8:42 
8.8 

14:56 
-0.2 

21:03 
3.2 

W 

20 

0:54 
0.5 

7:88 
2.7 

14:80 
0.9 

19:41 
2.1 

8 

20 

2:06 
0.1 

8:25 
8.2 

14:62 
0.8 

20:46 
2.6 

E 

Tu 

20 

3:00 
—0.1 

9:18 
8.4 

15:80 
—0.8 

21:41 
8.8 

S 

Th 

21 

1:86 
0.8 

8:12 
2.9 

14:54 
0.8 

20:16 
2.2 

O 

S 

21 

2:47 
0.0 

9:02 
8.8 

15r28 
0.1 

2131 
2.8 

P 

W 

21 

8:47 
-0.1 

9:65 
8.3 

16*7 
-0.3 

22:18 
8.3 

O 

F 

22 

2:18 
0.2 

8:48 
8.2 

15:18 
0.6 

20:61 
2.3 

M 

22 

8:26 
0.0 

9:40 

a4 

16:56 
-0.1 

22.-00 
2.9 

Th 

22 

437 
0.0 

10:30 
8.1 

16:42 
-0.2 

22:58 
3.2 

S 

23 

2:66 
0.1 

9:24 
8.8 

15:46 
0.4 

■  21:28 
2.5 

B  Tu 

23 

4K» 
0.0 

10:18 
3.3 

16:82 
—0.2 

22:39 
8.0 

F 

23 

5.-04 
0.2 

11:07 
2.9 

1732 
0.0 

28:44 
8.1 

s 

24 

8:34 
0.1 

lOKX) 
8.3 

16:20 
0.2 

22:09 
2.6 

W 

1 

24 

4:42 
0.1 

10:67 
3.2 

17:10 
-0.1 

23:17 
3.0 

8 

24 

5:50 
0.4 

11:47 
2.6 

18K)5 
0.8 

.    .    . 

M 

25 

4:12 
0.2 

10«9 
8.3 

16:67 
0.1 

22:51 
2.6 

P 

Th 

25 

6.-23 
0.2 

11:86 
3.0 

17:60 
0.0 

.    .    . 

a 

25 

0:37 
2.8 

6:46 
0.8 

12:36 
2.2 

19:00 
0.6 

Tu 

26 

4:58 
0.8 

11:19 
8.2 

17:40 
0.1 

28:40 
2.6 

F 

26 

0H)6 
2.9 

6.-06 
0.6 

12:16 
2.7 

18:36 
0.2 

S 

M 

26 

1:42 
2.6 

8K)6 
LI 

18:64 
L9 

20:16 
0.8 

E 

W 

27 

6:86 
0.4 

12K)1 
8.0 

18:24 
0.1 

(C 

S 

27 

0:59 
2.7 

6:57 
0.8 

18H)1 
2.3 

19:80 
0.5 

Tu 

27 

8:08 
2.4 

10:42 
■    L2 

16:80 
1.8 

21:57 
0.9 

Th 

28 

0:28 
2.6 

6:26 
0.6 

12:48 
2.7 

19:11 
0.3 

s 

28 

2K)5 
2.5 

8:08 
LO 

14:08 
2.0 

20:37 
0.7 

w 

28 

4:43 
2.4 

12:22 
LO 

18:10 
2.0 

23:28 
0.8 

c 

F 

29 

1:24 
2.6 

7:23 
0.8 

13:36 
2.6 

20:04 
0.4 

M 

29 

3:39 
2.4 

10:15 
L2 

16:62 
L9 

21:58 
0.8 

Th 

29 

6:67 
2.6 

13:07 
0.8 

19K)6 
2.3 

.    .    . 

S 

30 

2:82 
2.4 

8:34 
LO 

14:35 
2.3 

21:06 
0.5 

N 

Tu 

30 

4:56 
2.4 

12:20 
LI 

17:42 
2.0 

23:20 
0.7 

F 

30 

036 

6:49 
2.7 

13:87 
0.6 

19:42 
2.5 

p 

s 

31 

8:60 
2.4 

10:11 
LI 

15:60 
2.1 

22:15 
0.5 

W 

31 

6K)8 
2.6 

18:18 
0.8 

18:58 
2.2 

The  tid 
a  comparis 
from  Mean 
which  is  1 
chart,  unlc 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heigh t«  will  indicate  whe 
Low  Water  Springs,  which  is  approximate! 
6  feet  below  mean  sea  level.    To  find  the 
isa  a  minus  (—)  sign  is  before  the  height,  in 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  Admira 
depth  of  water,  add  the  tabular  height  t( 
which  case  subtract  it. 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
[)  the  soundings  given  on  the 

The  tin 
'  (a.m.).all 

neused  is  Indian  Standard,  forthe  meridian  fi 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

V29^  E.:  0»>  is  midnight,  12h  is  noon:  all  hours 
n  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 

1        •,  ne^ 
1  equator;  A 

r  moon;  3) 
,  P,  moon 

,  Istquar.;  O.  ^"11  ni< 
in  apogee  or  perigee. 

X)n;  C.  3d  q 

[uar.;  E,  r 

noon  0 

a.  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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OCTOBKK. 

2 

Dayol- 
\V.  Mo. 

Time  and  Height  of  High  and 
lAtw  Water. 

S 

S 

1 

1:24 
0.4 

7:30 
2.9 

14:00 
0.3 

20:12 
2.7 

s 

2 

2:W 
0.3 

8:06 
3.0 

14-24 
0.2 

20:37 
2.8 

• 

E 

• 

M 

3 

2:38 
0.3 

8:40 
8.0 

14:62 
0.0 

21:02 
2.9 

A 

Tu^    4 

3:05 
0.2 

9:06 
3.0 

15:15 
0.0 

21:28 
3.0 

W     5 

3:32 
0.3 

9:30 
2.9 

16:40 
0.0 

21:fX) 
3.0 

Th    6 

3:57 
0.3 

9:61 
2.7 

16:01 
0.1 

22:17 
3.0 

A 

F     7 

4:22 
0.4 

10:12 
2.6 

16:25 
0.2 

22:51 
3.0 

S 

S      8 

4:61 
0.5 

10:33 
2.4 

16:53 
0.3 

23:2H 
2.9 

S     9 

5:-23 
0.7 

10:55 
2.3 

17:22 
0.5 

M   10 

0:10 
2.7 

6:08 
0.9 

11:22 
2.1 

17:57 
0.8 

D 

1> 

Tu  11 

1:03 
2.5 

7:10 
1.1 

12:02 
1.9 

18:48 
1.0 

W  12 

2:16 
2.3 

8:50 
1.2 

13:53 
1.7 

20:38 
1.1 

Th  13 

3:40 
2.3 

10:46 
1.1 

16:55 

1.8 

22:3S 
1.0 

F    14 

5:00 
2.4 

11:47 
0.8 

1803 
2.1 

23:52 
0.7 

E 

S    15 

6:00 
2.6 

12:30 
0.5 

1S:47 
2.5 

S 

16 

0:46 
0.5 

6:51 
2.9 

13:06 
0.1 

19:22 
2.8 

E 

M 

17 

1:30 
0.2 

7:35 
3.1 

13:47 
—0.2 

19:58 
3.1 

0 
p 

O 

Tu  18 

2:11 
0.0 

8:13 
3.2 

11:25 
—0.4 

20:37 
3.4 

P 

W  19 

2:50 
—0.1 

h:50 
3.2 

i:.:Ol 
—0. 5 

21:16 
3.5 

Th  20 

1 

3:2S 
-0.1 

9:26 
3.1 

15:38 
-0.4 

21:57 
3.6 

N 

F    21 

4:08 
0.0 

10:03 
3.0 

ir,:15 
-0.3 

22:40 
0.5 

S    22 

4:52 
0.2 

10:44 
2.7 

16:56 
0.0 

23:28 
3.2 

N 

s;23 

5:40 
0.5 

11:28 
2.4 

17:40 
0.3 

a 

>I    24 

0:20 
3.0 

6:42 
0.8 

12:25 
2.1 

18:35 
0.7 

a 

Tu  25 

1:23 
2.7 

8:08 
1.0 

14:02 
l.M 

19:56 
1.0 

\V   26 

2:43 
2.4 

10:22 
1.1 

16:45 

1.8 

21:47 
1.0 

E 

Th  27 

4:13  . 
2.4 

11:46 
0.9 

18:10 
2.1 

•23:23 
0.9 

F   28 

5:30 
2.4 

12:28 
0.7 

18:57 
2.3 

S    29 

0:31 
0.7 

6:26 
2.6 

13:00 
0.5 

19:2X 
2.5 

E 

SI  30 

1 

1:20 
0.6 

7:10 
2.7 

13:26 
0.3 

19:54 
2.7 

M 

31 

0.5 

7:46 
2.8 

13:53 
0.2 

20:16 
2.8 

Day  of— 
W.  Mo. 

Tu 
W 
Th 

;*! «! 

ImI  7I 

Tuj  8 
W  9 
Th  10 
F    11 


NOVEMBER. 


Time  ami  Height  of  Higli  aiul 
Low  Water. 


1 

2:27 
0.4 

2 

2:54 
0.4 

3: 

3:17 
0.5 

1', 

3:39 
0.5 

» 

4:02 
0.5 

8 
M 


12 
13 
14 


Tu  15 
W  16 

O  Th  17 


18 
19 
20 
21 


Tu  22 

W  23 

I 
Th  24 


M:28 
Tu  29  i 


W 


30 


4:33 
0.5 

6:10 
0.6 

6:58 
0.7 

0:35 
2.7 

1:34 
2.6 

2:50 
2.4 

4:07 
2.4 

5:19 
2.6 

0:16 
0.6 

1:05 
0.4 

1:51 
0.2 

2:36 
0.1 

3:15 
0.1 

4:00 

0.1 
4:45 

0.2 
5:35 

0.4 
0:04 

3.1 

1:00 
2.8 

2:09 
2.6 

3:27 
2.4 

4:42 
2.3 

0:15 
0.9 

1:10 
0.8 

1:52 
0.7 

2:24 
0.7 


8:15 
2.7 

8:40 
2.7 

S:.58 
2.6 

9:16 
2. 5 

9:35 
2.4 

lOKX) 
2.4 

10:90 
2.3 

11K)6 
2.1 

6:57 
0.8 

8:12 
0.9 

9:37 
0.9 

10:48 
U.6 

11:38 
0.4 

6:16 
2.9 

7:01 
2.9 

7:13 
3.0 

8:25 
3.0 

9:04 
2.9 

9:46 

2.8 

10::K) 
2.  «i 

11:20 
2.3 

6:3.5 
0.6 

7:48 
0.8 

9:17 
0.9 

10:38 
0.8 

11:35 
0.7 

6:50 
2,4 

6:40 
2.5 

7:20 
2.5 

7:52 
2.4 


14:18 
0.1 

14:42 
0.0 

15:05 
0.0 

15:27 
0.1 

15:53 
0.2 

16.20 
0.3 

16:51 
0.6 

17:27 
0.7 

12:06 
2.0 

13:44 
1.8 

15;.54 
1.9 

17:12 
2.2 

18:(V5 
2.5 

12:26 
0.1 

13:12 
-0.2 

13:.S4 
—0.4 

14:35 
—0.5 

16:15 
—0.4 

15:57 
—0.3 

16::J9 
0.0 

17:25 
0.3 

12:22 
2.1 

13.M 
1.9 

16:02 
1.9 

17:85 
2.0 


12:15 
0.6 

12:48 
0.4 

13.18 
0.3 

13:46 
0.2 


20:38 
2.9 

21:00 
3.0 

21:25 
8.1 


3.1 

22::W 
3.1 

•23:05 
3.0 

23:47 
•2.8 


18:17 
0.9 

19:44 
1.1 

21:45 
1.1 

•23:15 
0.9 


18:52 
•2.9 

19:35 
3.2 

20:16 
3.5 

20:59 
3.6 

21:40 
3.6 

•22:*26 
3.6 

23:13 
3.4 


18:20 
0.6 

19::« 
0.9 

21:16 
1.0 

•22:.58 
1.0 


19:a5 
2.4 

19:34 
2.5 


'2.7 

•20:17 
•2.8 


c  Day  of— 

X  - 

7i    W.  Mo. 

Th     ij 
K      2 

I  s     31 

I  Hi      4' 
M     5 
Tu    6, 

W     7! 

I  I 

Th    8j 

!  ^' 

s 

I 

M 


DECEMBER. 


Time  and  Hi-ight  »»f  High  and 
L<»w   WMltr. 


S    24! 


26 


Tu  27  i 
W  28  i 
Th 
F 


S 


29; 

30' 

,31; 


2:50 
0.7 

3:11 
0.7 

3::J3 
0.7 

3:.V» 
0.6 

4:25 
0.5 

6:03 
0.5 

6:48 
0.5 

0:13 
2.9 

1:03 

2.7 

2:05 


3:15 
2.4 

4:2»; 
•2.4 


Tu  13 

5::« 
2. 5 

W    14 

0:44 
0.6 

Th  15 

1:39 
0.5 

F    16 

2:'26 
0.3 

S  '17 

3:11 
0.2 

S    18 

3:M 
0.2 

M    191 

4:40 
0.3 

Tu  20  i 

1 

5:^25 
0.3 

W  21  ! 

6:16 
0.4 

Th  22| 

0:34 
•2.9 

F    23' 

1:25 
•2.6 

2:29 
•2.4 

3:45 
•2.2 

6:00 


1:02 
1.1 

1:54 
1.0 

2:30^ 
1.0 

2:55 
0.9 

3:15 
0.8 


8:16 
•2.4 

8:37 
•2.3 


9:19 
•2.3 

9:50 
2.3 

10:27 
2.3 

11:13 

6:40 
0.6 

7:40 
0.6 

8:4.^ 
0.6 

9:49 

0.5 

10:.50 
0.4 

11:16 
0.2 
6:26 
2.6 

7:*20 
•2.7 


8:.'»5 


11:15 
2.4 

12:10 
2.3 

7:11 
0.6 

8:12 
0.7 

9:17 
O.s 

10:-20 
0.8 

11:15 
0.7 

6:04 
•2.1 

6:.S5 
•2.1 

7:34 
2.1 

8:04 
2.1 

8:30 
2.2 


?1}0 


14:K^ 
0.2 

14:40 

0.1 

15:07 

0. 1       :: 

15:3.S     'J2 
0. 2        i 

16:tf.      L^.' 
0.3       ;i 

16  3>      J^i 
U.4 

17:18    .    . 
U.G    .    . 

1'2:13      1^ 
2. 1        " 

i:?:25      in 


H;5(t 
2.1 


16:  if. 

17:25 
2.  ^ 

18:-22 
2.8 

12:39 
0.0 

—0.2 

14:14 
—0.3 

14:.^y 
.'.  7      —0.  ;5 

::>•*♦       15:4C 


1  I 

2.'^4li 


3.1 

2('44 


U:2> 

17:13 
0.2 

18:04 
0.5 

13:19 
2.1 


16-20 
2.U 

17:40 
■2.0 


12.01 
0.7 

12:40 
0.5 

13:16 
0.4 

1351 

14:25 
0.'2 


1 ; 


1V.10 


The  tides  are  placed  in  the  order  of  fKCurrence,  with  their  time**  on  the  first  line  and  heightM  on  the  .second  line  of  each  da?; 
a  comparison  of  con.Kecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights  in  feet  and  tenths,  are  recKoiit<| 
from  Mean  Low  Water  Springs,  which  is  Hi>proximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  ar-i 
which  is  1.5  feet  below  mean  sea  level.  To  fhid  the  depth  of  water,  add  the  tiibular  height  to  the  soundings  given  on  the  chan 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ea.'je  subtract  it. 

The  time  u-sed  is  Indian  Standard,  for  the  meridian  82*^  30'  E.:  O*-  is  midnight.  V2^  i^  noon:  all  hours  less  than  12  are  in  ^^l^^^'. 
noon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  notm;  for  instance,  i^*-  -^ 
3:47  p.  m. 

#,  new  moon:  J>.  1st  quar.:  Q.  full  moon:  (|[,  3d  qtiar.:  E,  moon  on  the  equator;  N.  s,  moon  farthest  north  or  wuth'-nii' 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANL'ARY. 

"  ~ 

FEBRl'ARY. 

1 

MARCH. 

-- 

c 
IS 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day of— 

1 
Time  and  Height  of  High  and 
Low  Water. 

W.|Mo. 

W.Mo. 

W.  Mo. 

s 

1 

4:46 

1.8 

11:16      17.43 
0.2        1.4 

23:09 
0.6 

A 

Tu'    1 

6:12 
1.6 

11:39 
0.1 

18:10 
1.6 

28:62 
0.7 

A 

Tu 

1 

4:28 
1.8 

10:38 
—0.1 

16:59      22:66 
1.9          0.4 

s 

2 

5:17 
l.G 

11:50      18:26 
0.3         1.3 

28:48 
0,7 

(T 

W     2 

6:27 
1.5 

12:03 
0.2 

18:46 
1.5 

•    •    ; 

W 

2 

4:45 
1.7 

10:56 
0.0 

17:21       23:21 
1.8         0.5 

iv'* 

3 

5:44 
1.5 

12:25      19:23 
0.3         1.3 

Th 

3 

0:'29 
0.8 

5:37 
L3 

12:30 
0.4 

19:84 
L4 

Th 

3 

4.57 
1.6 

11:1« 
0.1 

17:44      23:48 
1.7          0.6 

Ia  Tu 

;    1 

4 

0::}9 

o.y 

6:05      13:06 
1.3         0.4 

20:41 
L3 

F 

4 

1:24 
LO 

6:40 
1.1 

13:06 
0.5 

21:44 
L4 

c 

F 

4 

5:0»5 
1.4 

11::J5 
0.3 

18:13    .     .     . 
1.6    .     .     . 

W 

Th 

5 
6 

2:06 
1.0 

6:31 
1.0 

6:40      14:04 
1.2         0.5 

9:17      16:21 
1.0         0.6 

22:14 
L4 

23-29 

1.5 

S 

5 
6 

14:'-»9 
0.7 

8:08 
0.7 

23:65 
1.5 

.    .    . 

s 

S 

5 
6 

0:26 
0.8 

1:49 
LO 

5K)8 
L2 

4:50 
LI 

11:6.5      19:01 " 
0.4          1.4 

11:66       23:16 
0.7          1.3 

12:53 
0.9 

17:20 
0.7 

i     '  ^ 

7 

7:11 
0.8 

11:32      16:46 
1.0         0.5 

s 

M 

7 

0:55 
L7 

8:13 
0.5 

13:36 
LI 

18:44 
0.5 

M 

7 

8:07 
0.7 

13:02 
0.9 

17:01    .    .    . 
0.8    ..     . 

' 

s 

8 

0:21 

1.7 

7:38      12:42 
0.6         LO 

17:58 
0.5 

Tu 

8 

1:36 
1.9 

8:24 
0.3 

14:08 
L3 

19:35 
0.3 

Tu 

8 

0:42 
1.5 

7:57 
0.5 

13:81       18:52 
1.1          0.6 

s 

9 

IKM 
l.» 

8:02      13:29 
0.5         LI 

18:46 
0.4 

W 

9 

2:09 
2.0 

8:42 
0.2 

14:39 
1.5 

20:17 
0.2 

W 

9 

1:23 
L7 

7:59 
0.3 

13:56      19:39 
1. 4         0. 4 

s   M 

10 

1:11 
2.0 

8:26      14:08 
0.3         1.3 

19:30 
0.3 

• 

Th 

10 

2:42 
2.1 

9:a5 
0.1 

15K)9 
L7 

20:64 
0.1 

Th 

10 

1:66 
1.9 

8:15 
0.2 

14:22      20:16 
1.7         0.2 

•  Tu 

11 

2:15 
2.1 

8:52      14:42 
0.2         L4 

20:09 
0.2 

F 

11 

3:12 
2.1 

9:27 
0.0 

16:38 
L8 

21:28 
0.0 

• 

F 

11 

2:27 
2.0 

8:40 
0.0 

14:61      20:51 
1.9         0.0 

VV 

12 

2:47 
2.2 

9:16      16:14 
0.1         L5 

20:46 
0.1 

S 

12 

8:40 
2.1 

9:54 
-0.1 

16:07 
1.9 

22:02 
0.1 

S 

12 

2:59 
2.1 

9:05 
—0.1 

16:17      21:-22 
2. 1      —0. 1 

:Th 

13 

3:18 
2.2 

9:43      15:46 
0.1         L6 

21:22 
0.1 

p 

E 

s 

13 

4:12 
2.0 

10:21 
—0.2 

16:36 
2.0 

22:35 
0.1 

E 
P 

s 

13 

3:26 
2.1 

9:28 
-0.2 

16:44      21:52 
2.2         0.0 

F 

14 

3:49 
2.1 

10:10      16:19 
0.0         1.6 

22:00 
0.2 

M 

14 

4:38 
1.9 

10:46 
—0.1 

17:09 
L9 

23:08 
0.8 

M 

14 

3:52 
2.0 

9:62 
—0.2 

16:14      22:21 
2.2         0.1 

S  !  15 

4:19 
2.0 

10:38      16:61 
0.0         1.7 

22:40 
0.8 

Tu 

15 

6K)1 
L8 

11:13 
-0.1 

17:46 
1.9 

23:43 
0.5 

Tu 

15 

4:16 
1.9 

10:16 
-0.2 

16:44      22:62 
2.1          0.2 

1     '^ 

16 

4:51 
1.9 

11:10      17:28 
O.g         1.7 

23:20 
0.4 

W 

16 

6.-28 
L6 

11:42 
0.0 

18:26 
L7 

W 

16 

4:39 
1.7 

10:42 
—0.1 

17:16      23:21 
2.0         0.4 

K   M 
p 

17 

5:22 
1.7 

11:44      18:14 
0.1         1.7 

D 

Th 

W 

0:21 
0.7 

6:42 
L4 

12:16 
0.2 

19:20 
L5 

Th 

17 

6:01 
1.6 

IIJO 
0.0 

17.50      23:58 
1.8         0. 6 

D   Tu 

18 

0:a5 
0.6 

5:52      12:19 
L5        0.1 

19:10 
L6 

F 

18 

1:18 
0.9 

6:60 
L2 

12-.66 
0.4 

21K)8 
L4 

1> 

F 

18 

6:19 
1.4 

11:38 
0.2 

18:28    .     .    . 
L6    .     .     . 

W 
Th 

F 

19 
20 
21 

1K>2 
0.8 

2:33 
0.9 

6:34 
1.0 

6.-20      13:02 
1.3         0.2 

7:02      14:02 
1.2         0.4 

9:34      15:34 
LO        0.5 

20:27 
1.5 

22:15 
1.6 

23:47 
L7 

N 

S 
M 

19 
20 
21 

1421 
0.6 

7:48 
0.7 

0:61 
L7 

28:41 

N 

S 
M 

19 
20 
21 

0:33 
0.8 

13:(K) 
0.8 

7:40 
0.7 

6:20 
L2 

23:32 

12:06      19:36 
0.5         1.3 

1.6 

12:36 
LO 

8.-00 
0.6 

17:42 
0.7 

18:30 
L2 

19.-07 
0.6 

1.3 

13K)4 
LI 

18:46    .     .     . 
0.8    ..    . 

s 

22 

7:25 
0.8 

12:02      17:19 
LO         0.5 

Tu 

22 

1:84 

L8 

8:16 
0.3 

14:06 
L4 

19:62 
0.4 

Tu 

22 

0:46 
1.6 

7:36 
0.5 

13:28      19:26 
1.8         0.6 

N    H 

23 

0:48 
1.8 

7:66      13:11 
0.6         LI 

18:40 
0.4 

W 

23 

2K)7 
L9 

8:34 
0.1 

14:88 
L6 

20:28 
0.2 

W 

23 

l:-20 
L6 

7:48 
0.3 

13:55      19:55 
L6         0.4 

|M 

24 

1::6 
2.0 

8:23      14.-00 
0.4         L3 

19:36 
0.3 

c 

Th 

24 

2:36 
2.0 

8:67 
0.0 

16K)7 
L8 

20:59 
0.1 

Th 

24 

1:49 
1.8 

0.1 

14:21       20:-22 
1.8          0.2 

DjTu 

25 

2:14 
2.1 

8:49      14:41 
0.2         1.5 

20:21 
0.2 

F 

25 

3:08 
2.1 

9:18 
-0.1 

16:84 
L9 

21:24 
0.1 

F 

25 

2:18 
1.9 

8:27 
0.0 

14:46      20:46 
2.0         0.1 

1 

26 

2:46 
2.1 

9:18     15:17 
0.1         L6 

20:58 
0.2 

S 

26 

3:31 
2.1 

9:42 
—0.1 

16:68 
L9 

21:48 
0.1 

g 

S 

26 

2:46 
2.0 

8:60 
—0.1 

16:08      21:09 
2.1         0.1 

1      1 

Th 

27 
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W. 
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W. 

Mo. 

S 

1 

8.*25 
U.7 

9:49 

2.8 

16:87 
8.4 

21:16 
2.4 

A  Tu 

1 

8:46 
10.2 
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2.1 

16:26 
8.2 

21:40 
4.1 

A 

Tu 

1 

2:89 
10.8 

8:38 
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16:10 
9.8 

20:86 
8.0 

S 

2 
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10.8 

10:87 
2.8 

16:26 
7.8 

21:59 
3.6 

a 

W 

2 

4:11 
9.4 

10:40 
2.4 

17:14 
7.7 

22:17 
5.0 

W 

2 

8:00 
10.1 

9K)4 
1.8 

15:48 
9.8 

21:01 
3.9 

E 

M 

3 

4:88 
10.0 

11:29 
3.0 

17:26 
7.3 

22:50 
4.7 

Th 

3 

4:39 
8.7 

11:17 
2.6 

18:11 
7.6 

28:27 
6.6 

Th 

3 

8:21 
9.4 

9:34 
1.6 

16:20 
8.8 

21:38 
4.7 

A 

Tu 

4 

6:19 
9.2 

12.-22 
8.0 

18:42 
7.1 

23:58 
5.4 

F 

4 

6:15 
8.0 

12:33 
2.6 

19:53 

7.8 
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F 
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3:44 

8.7 

10:10 
2.0 

17:11 
8.3 

22:20 
5.6 
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6:05 
8.6 

13:14 
2.8 

20K)5 
7.3 
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1:31 
6.4 

6:80 
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13.46 
2.3 

21:26 

8.8 
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4:16 
7.8 

11:14 
2.4 

18:36 

8.2 

Th 
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1:25 
5.7 
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14:08 
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8.3 
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7.2 

14:51 
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22:18 
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12:48 
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7:45 
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14:15 
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9:16 
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7:11 
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12:11 
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8:40 
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11.6 

8:14 
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14:40 
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M 

28 

1:13 
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7:10 
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13:41 
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19:21 
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29 

2;21 
12.6 

8:31 
1.5 

14:32 
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10.9 
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14:11 
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W 
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7:64 
0.8 

14:41 
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8:20 
11.1 
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16:13 
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The  tId 
acomparis 
from  Mean 
which  is  6. 
aniens  am 

The  tin 
forenoon  (a 
is  3:47  p.  m 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heighta  will  Indicate  whe 
Ix)W  Water  springs,  which  is  approximate 
0  feet  below  mean  sea  level.    To  find  the  de 
mus  (— )  sign  is  before  the  height,  in  which 
ae  used  is  Indian  Standard,  for  the  merid 
i,  m.),  all  greater  are  in  the  afternoon  (p.m.] 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
y  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 

case  subtract  it. 
ian  829 SO' E.:  0^  is  midnight,  12^  is  noon; a 

and  when  diminished  by  12  give  the  times 

Q  the  second  line  of  each  day: 

I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

II  hours  less  than  12  are  In  the 
afternoon;  for  instance,  15:47 

#.nevi 
equator;  A 

'  moon;  }),  1st  quar.;  Of  'ull  moon;  Ct  Sd  q 
,  P,  moon  in  apogee  or  perigee. 

[Uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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BOMBAY  (Apollo  Bandar),  INDIA,  1910. 
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Low  Water. 
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Day of— 

Time  and  Height  of  High  and 
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7.9 
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1 
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4.6 
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2.6 
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8.9 
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2.9 
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9.6 
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3 
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1.6 
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9.1 

14:06 
3.2 

20:10 
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M 

4 
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5.5 

5:18 
7.8 
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2.8 

19:29 
9.0 

W 

4 

1-.22 
3.8 

7:17 
7.6 

13:24 
8.0 

19:54 
9.8 

S 

4 

2:34 
0.6 
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10.3 
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2.9 
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Tu 

5 

2:09 
4.9 

7:32 
7.0 

13:60 
2.6 

20:60, 

9.8 

Th 

5 

2:21 
2.6 

8:36 

8.8 

14:37 
2.5 
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10.3 
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5 

3:26 
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10:14 
11.5 
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W 
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3:12 
3.6 

9:10 
8.2 

15:05 
L9 

21.46 
10.6 

E 

F 

6 

3:11 
1.2 

9:40 
10.3 

15:85 
1.8 
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11.0 
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M 
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4:11 
—1.4 

11:05 
12.5 
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2.4 
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10.  > 

Th 

7 

3:58 
2.1 

10:10 
9.8 

16:02 
1.0 

22:30 
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S 

7 

3:69 
-0.1 

10:84 
11.6 

16:26 
1.3 
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11.5 

• 

Tu 

7 

6K» 
—2.0 

11:54 
13.4 

17:49 
2.2 
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1U.9 

F 

8 

4:37 
0.6 

10:56 
11.2 

16:51 
0.3 

23:14 
12.2 

s 

8 

4:41 
—1.2 

11. -21 
12.8 

17:16 
1.0 

23:23 

11.8 

W 

8 

6:45 
—2.3 

12:40 
13.8 

18:39 
2.3 

E 

S 

9 

5:15 
—0.6 

11:42 
12.4 
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-0.3 

23:55 
12.7 

P 

• 

M 

9 

6:23 
—2.1 

12K)7 
13.6 

18:01 
1.0 

N 

Th 

9 

0:80 
10.8 

6:30 
-2,1 

13ri6 
13.8 

19.:30 
2.3 

•l* 

10 

6:53 
—1.5 

12:25 
1314 

18:20 
—0.2 

Tu 

10 

OKV> 
11.8 

6:04 
-2.6 

12:62 
14.0 

18:49 
1.3 

F 

10 

1:18 
10.4 

7:17 
—1.5 

14:11 
13.5 

20:23 
2.0 

11 

0:34 

12.8 

6:31 
—2.0 

13:10 
13.8 

19K)5 
0.2 

W 

11 

0:49 
U.6 

6:48 
-•2.4 

13:39 
13.9 

19:38 
1.9 

S 

11 

2:06 
9.8 

8K)4 
-0.6 

14u57 
12.8 

211^ 
2  7 

Tu 

12 

1:13 
12.4 

7:11 
-2.1 

18:53 
13.6 

19:49 
LO 

N 

Th 

12 

1:31 
11.0 

7:82 
-L8 

14:25 
13.4 

20:80 
2.5 

§ 

12 

2:66 
9.2 

8:M 
0.6 

16:44 

12.0 

22- 1^ 
2^ 

W 

13 

1:61 
11.7 

7:63 
-1.7 

14:40 
13.1 

20:36 
2.0 

F 

13 

2:17 
10.1 

8:19 
—0.8 

16:14 
12.6 

21:25 
3.1 

M 

13 

3:60 
8.6 

9:49 

1.8 

W30 
11.2 

23:3) 
•Lb 

Th  14 

2:81 
10.8 

8:38 
—0.9 

16:28 
12.2 

21:28 
3.2 

8 

14 

3:06 
9.2 

9:10 
0.4 

16K)5 
11.7 

22:34 
3.6 

^ 

Tu 

14 

4:66 
8.0 

10:50 
3.0 

17:19 
10.3 

N    F  1 15 

3:16 
9.6 
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0.2 

16:21 
11.1 

22:32 
4.2 

S 

15 
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8.2 

10:10 
1.7 

17:00 
10.8 

23:69 
3.7 

W 

15 

0:23 
2.8 

6:10 
7.7 

12:06 
3.9 

1^  H 
y.6 

1>    s 

16 

4:09 
8.5 

10:26 
L6 

17:25 
10.2 

1> 

M 

16 

6:15 
7.5 

11:29 

2.8 

18:04 
10.1 
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Th 

16 

1:20 
2.6 

7:35 
7.7 

13:20 
4.5 
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17 
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4.6 

5:20 
7.4 

11:61 
2.6 

18:49 
9.6 
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17 

0:13 
3.9 

6:51 
7.3 
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3.5 
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9.6 
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17 

2:06 
2.2 

8:49 
8.2 

14:20 
4.9 
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1:55 
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7:12 
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13:29 
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20:18 
9.6 
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8:26 
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14:14 
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20:20 
9.4 
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2:45 
1.8 

9:41 

8.8 
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20:^1 
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3:05 
3.4 

8:66 
7.7 
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9.9 
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9:30 
8.6 

16:10 

3.8 

21:10 
9.4 
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3:19 
1.4 
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9.5 

15:55 
4.7 

21:40 
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3:50 
2.6 
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8.6 
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2.8 

22:05 
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20 

3:39 
1.7 

10:16 
9.3 

16:66 
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21:50 
9.5 
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8:51 
—0.9 

10:55 
10.1 
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4.5 

22-33 
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4:26 
1.9 

10:41 
9.5 

16:80 
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22:40 
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16:81 
8.6 
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11:29 
10.9 

17:13 
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4:64 
1.2 

11:16 
10.4 

2.3 

23:11 
10.7 

A 

s 

22 

4:85 
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11.7 

17:51 
4.0 

23:40 
9.0 

S    23 

.  6:19 
0.6 

11:49 
10.9 

17:86 
2.1 

23:41 
10.8 

M 

23 

6K)1 
0.2 

11:64 
U.l 

17:85 
3.4 

28.33 
9.6 

O  Th  23 
8 

5:81 
-0.5 

12:39 
12.2 

18:29 
3.7 

5  j  S    24 

5:42 
0.2 

12:19 
11.3 

18:03 
2.2 

0 

Tu 

24 

5:28 
-0.2 

12:24 
11.6 

18K)6 
3.6 

.    .     . 

F    24 

0:19 
9.1 

6K)9 
-0.7 

13:15 
12,5 

19119 
S.4 

M   25 

0:10 
10.7 

6K)6 
—0.1 

12:49 
11.5 

18:30 
2.5 

vv 

25 

0:05 
9.5 

6:56 
-0.6 

12:56 
11.9 

18:40 
8.6 

S  i25 

0:50 
9.1 

6:46 
—0.6 

18u'i2 
12.5 

19:47 
S.1 

Tu 

26 

0:38 
10.4 

6:80 
-0.2 

13:19 

n.6 

18:57 
2.8 

Th 

1 

26 

0:35 
9.3 

6:26 
—0.5 

13-.30 
12.0 

19:15 
3.7 

|s 

26 

1:40 
9.1 

7:26 
—0.3 

14:30 
12.4 

aot'je 

29 

W 

27 

1K)3 
10.0 

6:54 
-0.3 

13:49 

n.6 

19:25 
3.2 

8    F 

27 

1K)9 
9.1 

6:69 
-0.4 

14.'05 
12.0 

19:60 
3.8 

M 

27 

2:24 
9.0 

8:10 
-0.4 

15:10 
12.0 

21:14 
2  7 

Th 

28 

1:29 
9.6 

7:21 
-O.i 

14:20 

n.4 

19:55 
3.7 

S 

28 

1:44 

8.8 

7:84 
0.0 

14:46 
11.7 

20:30 
8.9 

Tu 

28 

3:13 
8.9 

8:59 
1.3 

15:51 
11.5 

22.-05 
24 

F 

29 

1:56 
9.1 

7:50 
0.2 

14:65 

n.o 

20:29 
4.1 

s 

29 

2:24 
8.5 

8:13 
0.6 

15:26 
11.3 

21:20 
3.9 

W 

29 

4K)8 
8.8 

9-.55 
2.2 

16:36 
10.9 

23«> 
2.1 

1 
s 

S 

30 

2:26 
8.6 

8:26 
0.8 

15:36 
10.6 

21:14 
4.6 

M 
Tu 

30 
31 

3:11 
8.1 

4:11 

7.8 

9:01 
1.4 

10:01 
2.3 

16:10 
10.8 

17:02 
10.4 

22:24 
3.7 

23:35 
3.3 

1 

Th 

30 

6:18 

8.7 

11:08 
8.1 

las 

The  tid 

a  compnris 
,  from  Mean 

which  is  6. 
'  unless  a  m 
\        The  til 
1  forenoon  ( 

15:47  is  3:47 
#,  new 

equator;  A 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  c<»ns4?eutive  height*  will  indicate  whe 
Low  Water  Springs,  which  is  approximate 
0  feet  below  mean  sea  level.    To  fin<l  the  d 
inus  (-)  sign  is  »>efore  the  height,  in  whicl 
ne  used  is  Indian  Standard  for  the  meridia 
a.  m.),  all  greater  are  in  the  afternoon  (p. 
p.m. 

T  moon:  ^,  1st  qtiar.;  O.  full  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  it 
ly  the  datum  of  soundings  on  the  Admira 
?pth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

n  82^30'  E.:  0»»is  midnight.  12>'  is  noon:  al 
m.)  and  when  diminished  by  12  give  the  tl 

uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  eaoh  day: 
1  feet  and  tenths,  are  reckouwl 
Ity  Charta  for  this  reaion,  ani 
•«ounding8  given  on  the  chart, 

1  hours  less  than  12  are  in  the 
mes  after  noon:  for  instance. 

farthest  north  or  south  of  the 
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1 

JULY. 

AUGUST. 

SEPTEMBER. 

'A 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of- 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

Fl    1 

1 

0.-04 
1.6 

6:25 
8.8 

12:28 
8.7 

18:26 
9.8 

M 

1 

1:40 
0.8 

8:60     14:49 
9.8        4.8 

20:15 

8.7 

Th 

1 

8:46 
0.8 

10:40 
1L3 

16:52 
2.9 

22:88 
9.6 

8 

2 

IKM 
LI 

7:40 
9.8 

13:89 
4.0 

19:28 
9.6 

Tu 

2 

2:46 
0.4 

9:69      15:58 
10.7         4.3 

21:81 
8.9 

F 

2 

4:38 
0.8 

11:20 
12.0 

17:31 
2.0 

28:25 
10.8 

Sl   3 

1 

2:03 
0.4 

8:58 
10.1 

14:49 
4.0 

20«4 
9.6 

N 

W 

3 

3:46 
-0.2 

10:60     16:52 
1L7        3.6 

22:34 
9.4 

• 

8 

3 

6:21 
0.0 

11:66 
12.6 

18:06 
L2 

.    .    . 

p 

1 

m'   4 

3:00 
0.3 

10.-02 
ILl 

16:58 
8.7 

21:39 
9.7 

Th 

4 

4:40 
—0.6 

11:36      17:40 
12.4        2.7 

23:26 
10.1 

S 

4 

0K)6 
10.9 

6.-00 
-0.1 

12:29 
12.6 

18:35 
0.6 

Ta 

5 

8:64 
—LI 

10:56 
12.1 

16:50 
3.8 

22:86 
9.9 

• 

F 

5 

6:26 
-0.9 

12:16      18:24 
13.0        2.0 

:  :  : 

M 

5 

0:44 
11.8 

6:86 
0.1 

18.-00 
12.6 

19:04 
0.3 

N 

W 

6 

4:44 
— L6 

11:45 
12.9 

17:43 
2.8 

23.30 
10.2 

8 

6 

0:14 
10.5 

6:10      12:54 
-0.9       13.2 

19:01 
L5 

E 

Tu 

6 

1:19 
1L8 

7K)7 
0.6 

13:80 
12.1 

19:3t 
0.3 

;• 

Th 

7 

5:33 
— L7 

12:29 
13.4 

18:38 
2.4 

S 

7 

0:59 
10.7 

6:51      13:30 
-0.6       13.1 

19:89 
LI 

W 

7 

1:58 
ILl 

7:87 
1.3 

13:68 
1L6 

19:68 
0.5 

F 

8 

0:20 
10.4 

6.-20 
-L6 

13:11 
13.6 

19:20 
2.3 

M 

8 

1:39 
10.7 

7:30      14:05 
0.0       12.7 

20:13 
1.1 

Th 

8 

2:26 
10.5 

8:02 
2.2 

14:29 
10.8 

20:24 
0.8 

S 

9 

1:09 
10.4 

7:06 
-LO 

13:54 
18.4 

20:06 
2.0 

E 

Tu 

9 

2:20 
10.3 

8:06      14:38 
1.0      12.0 

20:49 
1.3 

A 

F 

9 

3:00 
9.9 

8:27 
8.1 

14:49 
10.0 

20:50 
L3 

s 

10 

1:55 
10.1 

7:50 
-0.8 

14:84 
12.9 

20:60 
L9 

W 

10 

2:69 
9.9 

8:40     16:09 
2.0       1L2 

21:28 
1.5 

8 

10 

3:86 
9.8 

8:50 
4.1 

16:11 
9.1 

21:19 
1.8 

' 

M 

11 

2:44 
9.6 

8:88 
0.7 

15:15 
12.2 

21:88 
2.0 

Th 

11 

3:89 
9.2 

9:11      16:39 
3. 0       10. 8 

21:57 
1.9 

S 

11 

4:16 
8.7 

9:20 
5.0 

15:82 
8.4 

21:52 
2.3 

■ 

Tu 

12 

3:80 
9.1 

9:16 
L9 

15:68 
11.3 

22:26 
2.2 

F 

12 

4:22 

8.5 

9:45      16H)8 
4.1         9.4 

22:36 
2.3 

}) 

M 

12 

6K>4 
8.2 

10.-01 
5.6 

16:00 
7.5 

22:51 

2.8 

E 

W 

13 

4:20 
8.6 

10K)1 
3.1 

16:31 
10.4 

23:16 
2.3 

A 

S 

13 

6:12 
7.9 

10:21      16:86 
6.1         8.6 

23:20 
2.7 

S 

Tu 

13 

6:26 
8.0 

12:47 
6.3 

17:10 
6.8 

.    .    . 

,D 

Th 

14 

5:16 
8.0 

10:55 
4.2 

17:11 
9.6 

:  :  : 

s 

14 

6:12 

7.7 

11:81      17:11 
6.0        8.1 

W 

14 

0:30 
8.0 

8:14 
8.5 

14:56 
6.8 

19:40 
6.8 

1 

F 

16 

0:08 
2.4 

6:25 
7.7 

11:59 
5.0 

17:62 
8.7 

M 

15 

0:24 
2.8 

7:48     18:85 
7.7        6.4 

18:16 
7.4 

Th 

15 

2:02 
2.6 

9:22 
9.5 

16:41 
4.6 

21:11 
7.6 

A 

S 

16 

0:58 
2.5 

7:42 
7.8 

18:06 
6.6 

18:40 
8,2 

Tu 

16 

1:85 
2.6 

9:10     15:11 . 
8.6        6.0 

20:06 
7.1 

F 

16 

3:11 
L7 

10:08 
10.6 

16:16 
3.2 

22:12 
9.0 

s 

17 

1:44 
2.3 

8-^i 
8.2 

14:26 
5.7 

19:42 
7.9 

S 

W 

17 

2:87 
2.0 

10:00      16.-04 
9.6        4.7 

21:29 
7.6 

8 

17 

4:04 
0.8 

10:46 
1L6 

16:60 
1.8 

22:67 
10.8 

M 

18 

2-29 
2.0 

9:49 
8.9 

15.'26 
6.6 

20:50 

7.8 

Th 

18 

8:31 
L2 

10:40     16:42 
10.6        4.2 

22:26 
8.6 

8 

18 

4:48 
0.0 

11:28 
12.3 

17:24 
0.6 

23:39 
1L5 

Tu 

19 

3:11 
L4 

10:80 
9.8 

16:15 
6.3 

21:49 
8.1 

F 

19 

4:19 
0.4 

11:18      17:18 
11.7        3,0 

23:12 
9.6 

O 

M 

19 

6:31 
-0.6 

12:00 
12.9 

17:68 
-0.5 

W 

20 

3:56 
0.7 

11:06 
10.7 

16:68 
4.6 

22:39 
8.5 

s 

20 

5:03 
—0.8 

11:55      17:63 
12.5        2.0 

23:56 
10.4 

E 

Tu 

20 

0:20 
12.4 

6:13 
-0.8 

12:87 
13.1 

18:38 
-L2 

s  Ixh  21 

1      1 

4:36 
0.1 

11:42 
1L6 

17:89 
3.8 

28:24 
9.0 

O    fS 

21 

5:45 
—0.8 

12:80     18:29 
13.0         LO 

.    .    . 

P 

W 

21 

1:00 
12.9 

6:62 
-0.6 

18:18 
12.9 

19:10 
—1.6 

O   F 

22 

5:15 
-0.5 

12:19 
12.3 

18:16 
3.1 

.    .    . 

M 

22 

0:37 
*     1L2 

6:28      13:06 
-0.9       18.2 

19:03 
0.3 

Th 

22 

1:48 
18.0 

7:34 
0.8 

18:50 
12.8 

19:48 
— L4 

S 

23 

0.-08 
9.5 

5:57 
-0.8 

12:66 
12.8 

18:64 
2.6 

E 

Tu 

23 

1:19 
1L6 

7:09     18:41 
-0.6       18.0 

19:40 
-0.1 

F 

23 

2:27 
12.6 

8:16 
L4 

14:27 
1L5 

20:29 
-0.9 

s 

24 

0:50 
10.0 

6:38 
-0.8 

13:31 
18.0 

19:30 
2.0 

W 

24 

2:00 
1L7 

7:50      14:20 
0.0       12.6 

20:18 
-0.2 

8 

24 

8:16 
1L8 

2.7 

16K» 
10.4 

21:15 
0.0 

M  25 

j      1 

lai 
10.2 

7:20 
-0.5 

14:09 
12.9 

20:06 
Lo 

p 

Th 

25 

2:46 
1L6 

8:33      14:56 
1.0       11.8 

21:00 
0.0 

S 

25 

4:06 
10.9 

10:00 
4.0 

15:58 
9.2 

22:12 
LO 

Tu  26 

2:16 
10.2 

8H)2 
0.1 

14:48 
12.4 

20:49 
L2 

F 

26 

3:34 
ILO 

9:19     16:46 
2.3       10.9 

21:48 
0.4 

§ 

M 

26 

6:16 
10.0 

11:80 
6.1 

16:56 
8.0 

23:86 
2.0 

E   W  27 

3K)1 
10.2 

8:49 
LO 

15:26 
1L8 

21:34 
LI 

^ 

8 

27 

4:27 
10.2 

10:16     16:17 
8.6        9.8 

22:46 
0.9 

Tu 

27 

6:44 
9.4 

13:48 
6.1 

18:86 
7.8 

.    .    . 

Th  28 

3:52 
9.9 

9:39 
2.0 

16:06 
ILO 

22:26 
LO 

S 

28 

6:82 
9.6 

11:82     17:12 
4.8         8.8 

23:49 
L6 

W 

28 

1:17 
2.4 

8:27 
9,7 

16:06 
4.2 

20:88 
7.7 

H    F    29 

4-.50 
9.5 

10:88 
8.2 

16:61 
10.2 

28:23 
LI 

xM 

29 

7K)3 
9.8 

13:30      18:86 
6.2        8.0 

Th 

29 

2:41 
2.2 

9:85 
10.4 

15:67 
8.1 

21:48 
8.7 

8    30 

5:56 
9.2 

11:56 
4.2 

17:46 
9.4 

.    .    . 

N 

Tu 

30 

1:26 
L6 

8:44      Ibm 
9.6        4.9 

20:21 
7.9 

F 

30 

8:43 
L7 

10:19 
U.O 

16:36 
2.1 

22t37 
9.7 

P|8 

31 

0:30 
LI 

7:20 
9.2 

13.-26 
4.8 

18:53 

8.8 

W  31 

! 

2:44 
L3 

9:64     16K)6 
10.6        4.1 

21:40 
8.6 

' 

The  tid 
acomparifl 
from  Meat 
which  la  6. 
unless  am] 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximaK 
0  feet  below  mean  sea  level.    To  find  the  d 
nu«(— )  sign  i«  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
jly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  tht 
case  subtract  It. 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
i  soundings  given  on  the  chart, 

'        Thetlr 
(a.m.),all 

ae  used  is  Indian  r^tandard,  for  the  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

V29^  E.:Q^  Ismidnlght,  12»«  is  noon:  all  hours 
n  diminished  by  12  give  the  times  afternoon 

less  than  12  are  In  the  forenoon 
;  for  instance,  16:47 is 3:47 p.m. 

•,  nev 
equator;  A 

r  moon;  }).  Ist  quar.;  0»  fall  moon;  (C,  3d 
.,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                         | 

S 

Dayof- 

Time  and  Height  of  Hi| 
Low  water. 

fh  and 

23:16 
10.6 

S 

Dayof— 

Low  Water. 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Uo. 

1 

W.JMo. 

W.|Ma 

8 

1 

4:82 
1.3 

10:65 
1L6 

17K» 
1.1 

Tu'    1 

2.2 

11:26 
10.9 

17:28 
-0.2 

.    .    . 

A,Thj     1 

6:85 
8.5 

11:24 
9.6 

1723    .    .   .! 
-0.3    .    .   .' 

8 

2 

5:10 
1.0 

11:27 
11.7 

17:31 
0.5 

23:51 
1L3 

• 

W     2 

0:07 
11.6 

5:62 
2.3 

11:54 
10.7 

17:52 
—0.4 

•  ;  f'  2 

1 

0:17 
11.6 

6.-04 
8.6 

11-.66      17:« 
9.5      -0.5 

• 

M 

3 

6:48 
0.9 

11:68 
11.9 

18:01 
0.0 

:  :  : 

A 

Th    3 

1 

11.8 

6:20 
2.6 

12.-21 
10.4 

18:15 
-0.6 

8 

3 

0:47 
1L9 

6:84 
8,7 

1226      18:19 
9.3      -0.6 

Tu 

4 

0:19 
11.7 

6:15 
1.0 

12:26 
11.8 

18.-26 
—0.3 

F     4 

1K» 
11.7 

6:45 
8.0 

12:47 
10.0 

18:40 
-0.4 

s 

8 

4 

1:18 
12.1 

7:03 
3.9 

12:56      1A:46 
9.1      -0.6 

W 

5 

0:56 
11.7 

6:42 
L5 

12:54 
1L4 

18:50 
-0.2 

1  S      5 

1:35 
11.6 

7:12 
8.4 

13:12 
9.5 

19KK 
-0.2 

M.   5 

1:60 
11.9 

7:86 
3.9 

1326      19:17 ' 
8.8      -0.1 

Th 

6 

1:27 
11.6 

7K)8 
2.1 

18:20 
10.9 

19:15 
0.0 

S     6 

2:06 
11.4 

7:40 
3.9 

13:89 
9.0 

19:82 
0.2 

Tu    6 

2:25 
11.8 

8.-09 
4.0 

14KX2      19:51 
8.5         0.5 

▲ 

F 

7 

1:69 
11.1 

7:82 
2.8 

18:44 
10.2 

19:87 
0.2 

s    M 

7 

2:89 
10.9 

8:10 
4.8 

14K)6 
8.5 

20:02 
0.8 

W,   7 

8:01 
11.4 

8»0 

4.0 

14:46      aoai 

8.2         1.2 1 

S 

8 

2:29 
10.7 

7:55 
3,5 

14.-06 
9.5 

20K» 
0.7 

Tu 

8 

8:15 
10.5 

8:48 
4.7 

14:40 

7.8 

20:38 
1.5 

Th    8 

3:42 
10.9 

9:46 
3.8 
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6.6 

18:48 
L3 

8    29 

1:86 
7.7 

7:51 
1.4 

13:88 
6.8 

19:31 
0.2 

Tu 

29 

0:81 
6.8 

6:62 
-0.2 

18:16 
6.4 

19:06 
L9 

's\» 

30 

2.-06 
7.4 

8:28 
1.8 

14:14 
6.4 

20:01 
1.0 

W 

30 

0:46 
6.6 

7:16 
-0.2 

18:48 
6.2 

1957 
2.4 

■■      M 

1 

1        1 

31 

2«2 
6.9 

9:00 
1.8 

14:66 
6.1 

20:81 
1.7 

Th 

31 

1:08 
6.8 

7:40 
—0.1 

14:27 
6.9 

19:60 
8.0 

1        Thetfd 

from  Mean 
which  is  3. 
unless  a  m 

The  til 
forenoon  (i 
is  3:47  p.  m 

•«ne^ 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  couMecutive  height^)  will  indicate  whet 
I  Low  Water  Springs,  which  is  approximate 
7  feet  helow  mean  8ea  level.    To  nnd  the  dt 
Inus  (— )  8ign  l.s  before  the  height,  in  which 
ne  used  is  Indian  Standard,  for  the  merldii 
\.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

^moon;  ^.  1st  quar.;  O.  ^^ill  moon;  C>  ^  <1 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

in  82°  30'  E.;  Oh  is  midnleht;  12h  is  noon;  al 
)  and  when  diminished  oy  12  give  the  time.« 

oar.;  £,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region  and 
Koundings  given  on  tne  chart, 

1  hours  less  than  12  are  in  the 
afternoon;  for  Instance,  15:47 

rartheat  north  or  south  of  the 
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APRIL. 

MAY.                                1 

— 

JU 
Time  an 

NE. 

1 

s 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

a  Dayof— 

a  w.  Mo. 

Time  and  Height  of  Hij 
Low  Water. 

;hand 

21:54 
4.0 

7 

Dayof— 

d  Height  of  High  and 
Low  Water. 

W.JMo. 

W.  ^Mo. 

F 

1 

1:28 
6.0 

8K» 
0.1 

15:18 
5.8 

20:22 
8.5 

1  S      1 

1:28 
5.4 

8:28 
0.1 

16«1 
6.2 

w'  1 

I 

4:36 
•   .4.6 

10:^ 
L8 

1728 
6.6 

.    .    . 

8 

S 

2 

1:50 
5.7 

8:50 
0.8 

16:24 
5.5 

21:21 
4.1 

c 

M'    2 

2:26 

4.8 

9:25 
0.6 

17:12 
6.1 

28:50 
8.4 

Th 

2 

0;12 
L7 

6:17 
4.9 

11:56 
L8 

6.6 

a 

s 

3 

2:80 
6.2 

9:52 
0.7 

17'.65 
6.6 

.    .    . 

Tu,    3 

4:12 
4.4 

10:62 
LI 

18:20 
6.8 

.    .    . 

E 

F 

3 

1:06 
0.7 

7:86 
6.6 

13:20 

2.0 

19:11 
6.8 

M 

4 

0:14 
4.1 

3:48 
4.6 

11:27 
1.0 

19:13 
5.9 

W     4 

1K>4 
2.6 

6:38 
4.7 

12:81 
LS 

19:18 
6.5 

S  1    4 

1:58 
-0.2 

8:38 
6.8 

14:22 
2.1 

20KK2 
7.0 

Tu 

6 

1:41 
8.8 

6:45 
4.5 

18:07 
0.9 

20:12 
6.4 

Th'    5 

1:62 
L6 

7:56 
6.4 

13:48 
L2 

20H)6 
6.8 

S 

5 

2:46 
—LI 

9:34 
6.9 

15:18 
2.1 

20:52 
7.2 

W 

6 

2:35 
2.6 

8:18 
5.2 

14:19 
0.5 

21:00 
7.0 

E 

F     6 

2:86 
0.6 

8.54 
6.8 

14:62 
LI 

20:50 
7.2 

P 

M     6 

1 

8:34 
—1.8 

10:26 
7.6 

16:10 
2.2 

2138, 

7.3! 

;Th 

7 

8:18 
1.5 

9:12 
6.1 

15:16 
0.2 

21:40 
7.4 

S  !    7 

8:18 
-0.6 

9:46 
7.1 

16:42 

LO 

21:38 
7.6 

•  Tu'    7 

4:19 
—2.4 

11:16 
7.8 

17:00 
2.2 

2226 
7,> 

i  F 

8 

3:56 
0.4 

10:01 
6.9 

16:06 
—0.1 

22:17 
7.7 

§ 

8 

4:00 
—LI 

10:84 

7.7 

16:90 
LO 

22:15 
7.7 

Wl    8 

5H)4 
-2.6 

12.-02 
7,9 

17:61 
2.8 

23:11 

7.0 

B 

S 

9 

4:81 
-0.5 

10:48 
7.6 

16AS 
—0.1 

22:52 
8.0 

•■'" 

9 

4:40 
—2.1 

llr22 
8.1 

17:16 
L3 

22:54 
7.6 

N 

Th 

9 

5:49 
-2.5 

12:49 
8.0 

18:41 
2.4 

23:59 
6.7 

f 

s 

10 

5:10 
—1.3 

11:38 
8.1 

17:87 
O.l 

28:30 
8.0 

Tu 

10 

5:22 
—2.4 

12:09 
8.2 

18K)2 
L6 

28:88 
7.4 

F 

10 

6:86 
—2.1 

1855 
8.0 

19:85 
2.6 

•    •    • 

M 

11 

5:48 
—1.8 

12:18 

8.2 

18:20 
0.5 

AV   11 

-2.6 

12:67 
8.0 

18:50 
2.0 

•    •    • 

S 

11 

0:49 
6.2 

7:22 
— L4 

14:28 

7.7 

20-.32 
2,5 

Tu 

12 

0:06 
7,8 

6:29 
—2.0 

18H)6 
8.0 

19K)2 
L2 

N  Th  12 

0:14 
7.0 

6:60 
—2.1 

18:48 
7.7 

19:42 
2.6 

s 

12 

1:47 
6.6 

8:11 
-0.6 

16:12 
7.4 

21:33 
2.4 

W 

13 

0:41 
7.5 

7:11 
— L9 

13:66 
7.5 

19:49 
L9 

1  f'i3 

0:58 
6.6 

7:88 
-L5 

14:40 
7.4 

20:42 
2.9 

M 

13 

2:52 
6.1 

9K>4 
0.2 

16KI2 
7.1 

2239 
2.2 

Th 

14 

1:19 
6.9 

7:58 
—1.4 

14:52 
7.0 

20:46 
2.7 

S    14 

1 

1:60 
6.8 

8:90 
-0.7 

16:39 
7.0 

21:52 
8.0 

D  Tu 

14 

4.-09 
4.7 

lOKX) 
1.1 

16:62 
6.8 

23.43 
L8 

M 

F 

16 

6.2 

8:50 
-0.8 

15:58 
6.6 

21:56 
3.3 

S    15 

2:56 
6.1 

9:80 
0.1 

16:41 
6.7 

23:11 
8.0 

W'l5 

1 

6:28 
4.5 

11.06 
1.8 

17:42 
6.5 

.    .    . 

5 

s 

16 

2;51 
5.6 

9:54 
0.0 

17:15 
6.2 

28:22 
3.4 

D    M   16 

4:28 
4.6 

10:42 
0.9 

17:46 
6.5 

.    .    . 

ETh 

16 

0:99 
1.5 

6:47 
4.6 

12:19 
2.4 

18-30 
6.3 

S    17 

4:21 
4.7 

11:14 
0.7 

18:87 
6.1 

Tu;i7 

0:32 
2.4 

6:06 
4.5 

11:66 
1.5 

18:45 
6.5 

F 

17 

l:-27 
1.1 

7:56 
4.9 

13:21 
2.8 

19:14 

6.1 

M    18 

IKM 
8.2 

6.'20 
4.4 

12:36 
1.0 

19:45 
6.3 

W   18 

1:86 

L8 

7:26 

4.7 

18:10 
1.8 

19:36 
6.4 

A    S    18 

2:09 
0.5 

8:52 
5.3 

14:20 
8.1 

19:.«i3 

6.0 

Tu  19 

2:19 
2.6 

7:48 
4.8 

13:50 
L2 

20:35 
6.5 

E  Th  19 

2:22 
1.2 

8:81 
5.2 

14:11 
2.0 

20:18 
6.4 

;s;i9 

2:44 
O.l 

9:88 
5.8 

16:07 
S.2 

20:32 
5.9 

W 

20 

8:05 
L7 

8:58 
5.4 

14:60 
1.2 

21:15 
6.7 

F    20 

2:58 
0.7 

9:20 
5.7 

15:00 
2.2 

20:56 
6.4 

|M|20 

8:18 
—0.8 

10:18 
6.2 

15:52 
8.8 

21:10 
5.9, 

Th 

21 

8:40 
LI 

9:48 
5.9 

16:37 
LI 

21:48 
6.8 

S 

21 

8:30 
0.1 

10:02 
6.1 

15:41 
2.3 

21:25 
6.5 

Tu  21 

1 

8:61 
-0.6 

10:56 
6.7 

16:84 
8.2 

21:46' 
5.9 

B 

F 

22 

4:12 
0.5 

10:22 
6.3 

16:15 
L2 

22:17 
6.9 

A     S 

22 

8:58 
-0.8 

10:88 
6.4 

16:21 
2.4 

21:66 
6.4 

w'22 

4:22 
-0.9 

lL-26 
6.9 

17:16 
3.2 

22:15 
5.« 

S 

23 

4:88 
0.1 

10:58 
6.6 

16:60 
L4 

22:42 
6.9 

M 

23 

4:25 
-0.6 

11:12 
6.7 

16:56 
2.5 

22:23 
6.3 

OTh,23 

4:64 
—1.2 

11:69 
7.2 

17-.54 
3.2 

22:49 

5,8 

9 

H 

24 

5:02 
-0.2 

11:30 
6.8 

17:22 
L6 

23:09 
6.8 

O  Tu 

24 

4:51 
—0.8 

11:42 
6.8 

17:80 
2.7 

22:46 
6.2 

F    24 

6:27 
— L8 

12:84 
7.5 

18:86 
3,1 

2325 

5.8 

M 

1 

25 

5:26 
—0.5 

11:59 

6.8 

17:52 
1.8 

28:28 
6.6 

W  25 

5:17 
—1.0 

12:14 
7.0 

18KJ5 
8.0 

28KJ5 
6.0 

S    25 

6K)2 
-L2 

18:11 
7.6 

19:17 
2.9 

.     .    . 

Tu  26 

5:49 
-0.7 

12:27 
6.8 

18:18 
2.2 

23:45 
6.4 

Th  26 

5:44 
—LI 

12:48 
7.1 

18:42 
3.2 

28:30 
5.9 

H    26 

0:06 
6.8 

6:40 
-LO 

18:50 
7.6 

19:57 
2.7 

W 

27 

6:13 
-0.7 

12:59 
6.7 

18:49 
2.7 

s    F    27 

6:12 
—1.1 

13:24 
7.1 

19:22 
3.3 

M   27 

0:66 
5.6 

7:22 
-0.6 

14:29 
7.4 

20:42 
2.4 

:Th 

28 

0:00 
6.2 

6:36 
—0.7 

13:34 
6.6 

19:19 
3.1 

1  S    28 

0:01 
5.8 

6:47 
--0.9 

14:05 
7.1 

19:5.s 
3.4 

Tu'28 

1 

1-.&4 
6.4 

8:08 
0.1 

15.-08 
7.2 

21:33 
2.0 

F 

1 
1 

29 

0:22 
6.0 

7K)4 
—0.7 

14:13 
6.5 

19:44 
3.3 

S    29 

0:43 
5.6 

7:26 
-0.6 

14:51 
6.9 

20:52 
3.4 

VV  29 

8.-06 
5.1 

9:01 
0.9 

15:50 
6.9 

22:29 
1.4 

s 

' 

30 

0:51 
5.7 

7:39 
—0.4 

15:02 
6.3 

20:29 
3.6 

M   30 

1:34 
6.2 

8:13 
0.0 

15:40 

6.8 

22:03 
3.1 

<f  Th  30 

4:24 
5.0 

10:05 
L7 

16:86 
6.7 

28'38 

Tu  31 

2:48 

4.8 

9:11 
0.7 

16:34 
6.7 

23:11 
2.4 

i 

The  tid 
a  oompari» 
from  Mean 
which  is  3. 
unless  a  mi 

e.s  are  place<l  in  the  order  of  occurrence,  witn  their  timt'H  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
on  of  consecutive  heightH  will  Indicate  wh'-ther  it  is  high  or  low  water.    The  heightK,  in  feet  and  tenths,  are  reckoned 
Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region.  «nd 
7  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
nus  ( -)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  til 
forenoon  (i 
15:47  is  8:47 

ne  used  is  Indian  Standard,  for  the  meridifl 
i.m.),  all  greater  are  in  the  afternoon  (p.  n 
p.m. 

n  82^  30' 
1.)  and  w 

E.;  0»>  is  midnight.  12h  is  noon:  all  hours  less  than  12 are  in  the 
hen  diminished  by  12  give  the  times  after  noon;  for  instance. ! 

#,  new 
equator;  A 

moon;  J, 
,  P,  moon 

,  Ist  quar.;  O.  '"^^  moon;  X.  8d  q 
in  apogee  or  perigee. 

uar.;  E.  moon  or 

the  equaU»r;  N,  S,  moon  farthest  north  or 

south  of  the 
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JULY. 

AUGUST. 

rhand 

SEPTEMBER. 

Time  and  Heigli 
Low^V 

' 

^ 

D»yof- 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

Time  and  Height  of  Hi« 
LowWater. 

S 

Dayof- 

tofHig 
ater. 

'hand 

2127 
6.0 

W.|Mo. 

W. 

Mo. 

W.  |Mo. 

F 

1 

6:60 
6.2 

11:28 
2.8 

1727 
6.6 

.    .    . 

M 

1 

1:04 
0.4 

8:28 
6.0 

18:49 
8.5 

18:58 
6.9 

Th 

1 

8.-00 
-0.5 

10:02 
7.1 

15-.56 
2.6 

S 

2 

0:28 
0.2 

7:15 
6.6 

12:46 
2.8 

18:22 
6.6 

Tu 

2 

2:09 
-0.8 

9:26 
6.5 

15:01 
3.5 

20:13 
6.1 

F 

2 

8:50 
-0.7 

1038 
7.6 

L9 

22:19 
6.5 

s 

3 

1.-28 
—0.5 

8:27 
6.1 

1S-.67 
3.0 

19:21 
6.6 

n'w 

1 

3 

8:05 
—1.8 

10:17 
7.0 

3.1 

21:19 
6.8 

• 

S 

3 

4-.34 
-0.8 

IIKW 

7.8 

17:16 
1.2 

23:04 
6.7 

P 

M 

4 

2:28 
-1.2 

9n» 
6.7 

15:00 
8.1 

20:28 
6.7 

Th 

4 

3:67 
-L5 

11:00 
7.5 

16:46 
2.6 

22:14 
6.5 

• 

s 

4 

5:13 
—0.7 

11:42 
7.8 

17:60 
0.7 

28:45 
6.8 

I'u 

5 

8:16 
—1.7 

10:21 
7.1 

15:68 
3.0 

21:20 
6.8 

• 

F 

5 

4:44 
—1.6 

11:88 
7.8 

17:32 
2.1 

23:06 
6.6 

M 

5 

6:60 
—0.3 

12:10 
7.8 

18:25 
0.4 

.    .    . 

n'w 

6 

4K)6 
—2.1 

11K)9 
7.6 

16:62 
2.8 

22:13 
6.8 

S 

6 

5:27 
-1.5 

12:12 
8.0 

18:14 
L6 

23:53 
6.6 

E 

Tu 

6 

024 
6.7 

6:22 
0.1 

12:35 
7.5 

18:52 
0.2 

• 

Th 

7 

4:68 
—2.2 

11-.54 
7.9 

17:42 
2.5 

28:05 
6.7 

8 

7 

0K» 
-LI 

12:46 
7.9 

18-.64 
L8 

w 

7 

0-.58 
6.5 

6:58 
0.7 

12:69 
7.2 

1921 
0.2 

F 

8 

6*.89 
—2.1 

12:85 
8.0 

18:81 
2.8 

23:55 
6.6 

U 

8 

0:38 
6.4 

6:46 
0.6 

13:19 
7.8 

19:86 
LI 

Th 

8 

1:29 
6.2 

720 
L4 

13:20 
6.8 

19:49 
0.4 

S 

9 

6.-28 
—1.7 

18:15 
8.0 

19:19 
2.0 

.    .    . 

E 

Tu 

9 

1:28 
6.1 

7:20 
0.1 

13:49 
7.5 

20:11 
LO 

A 

F 

9 

2K)2 
5.8 

7:45 
2.1 

13:38 
6.4 

20:18 
0.6< 

s 

10 

0:47 
6.2 

7K)6 
-1.1 

A3:56 

20:08 
1.9 

W 

10 

2:06 
5.7 

7M 
0.9 

14:18 
7.0 

20:47 
LO 

8 

10 

2:44 
6.4 

8K)5 
2.8 

13:68 
6.0 

20:48 
0.8 

M 

11 

1:39 
6.8 

7:49 
-0.8 

14:34 
7.6 

20:68 
1.7 

Th 

11 

2:'18 
5.3 

827 
1.7 

14:48 
6.6 

21:27 
LO 

S 

11 

3:36 
5.0 

8.25 
8.4 

14:14 
5.6 

2128 
LO 

Tu 

12 

2:84 
6.3 

8:88 
0.5 

16:14 
7.2 

21:48 
L6 

^ 

12 

8:38 
4.9 

9:00 
2.5 

15:06 
6.2 

22:11 
LI 

D 

M 

12 

4:62 
4.8 

9:11 
3.7 

14:44 
5.2 

22:31 
LI 

E 

W 

13 

8:34 
4.9 

9:14 
1.4 

16:58 
6.7 

22:38 

1.4 

^^ 

13 

4:40 
4.6 

9:86 
8.1 

1529 
5.7 

23:06 
L2 

s 

Tu 

13 

6:32 
5.0 

12:86 
8.7 

15:40 
4.6 

.    .    . 

D 

Th 

14 

4:41 
4.6 

10:07 
2.2 

16:32 
6.4 

23:30 
1.3 

S 

14 

6K)9 
4.5 

10:65 
8.6 

16:01 
5.8 

.    .    . 

W 

14 

0:09 
L2 

7:58 
5.5 

14K» 
3.4 

18:46 
4.5 

i  F 

15 

6:66 
4.6 

11:12 
2.9 

17:12 
6.0 

M 

15 

0:06 
LI 
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C 


JANUARY. 


c  Day of— 


:a  w.  |mo. 


8 

M 
'Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 

Th 
F 

S 

M 


3)  Tu  18 
WllO 


Th'20 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

S    29 

H   30 

M 

31 

Time  and  Height  of  Hi«:h  and 
Low  Water. 


6:30  10:33  17H)6  .    .    . 

2.3  3.0  0.2  ..    . 

0:40  7:66  11:47  17:38 

4.4  2.0  2.3  0.8 

1:11  9:20  13:50  17:46 

4.3  1.5  1.8  1.4 

1:39  10:20 

4.1  1.1 

2KM  10:60 

4.1  0.7 

2:41  11:17  19:50  21:48 

4.2  0.2  3.1  2.9 

8:26  11:40  19-.66  28:15 

4.2  —0.4  3.6  8.4 

4:11  12:05  20:11  .    .    . 

4.3  —1.0  3.8  ..    . 

0:10  4:56  12:36  20:30 

3.6  4.6  —1.4  4.2 

0:48  5:40  13:10  20:50 

8.5  4.6  —1.8  4.5 

1:36  6:25  13:45  21:12 

8.3  4.8  —2.0  4.7 

2:19  7:11  14:21  21:39 

8.1  4.8  —2.0  4.9 

8:00  7:58  15:00  22:09 

2.8  4.8  -1.8  5.0 

8:46  8:47  15:86  22:40 

2.1  4.5  —1.4  5.0 

4:34  9:40  16:15  23:18 

1.8  4.1  -0.8  4.9 

5:29  10:41  16JS6  23:45 

1.4  8.6  0.0  4.9 

6.-21  12K»  17:85  .    .    . 

1.1  8.1  0.9  ..    . 

0:21  7:86  18:58  18:11 

4.8  0.7  2.5  1.7 

IHM  9:00  16:45  19:10 

4.7  0.2  2.7  2.5 

1:55  10:19  18:27  21:14 

4.7  -0.5  8.4  8.3 

2:58  11:19  19:24  28:12 

4.7  —1.1  8.8  3.6 

4:05  12H)9  19:69  .    .    . 

4.7  —1.6  4.3  ..    . 

0:28  5:10  12:61  20:29 

8.5  4.7  —1.9  4.6 

1:17  6K)7  13:30  20:58 

8.2  4.8  —2.0  4.7 

2Ktt  6.'&9  14K)5  21  .-24 

8.0  4.8  —2.0  4.9 

2:41  7:46  14:89  21:49 

2.7  4.7  —1.7  6.0 

8:19  8:27  15:09  22:10 

2.0  4.4  —1.2  4.9 

8:67  9:06  15:35  22:32 

1.8  4.0  —0.7  4.8 

4:38  9:44  15:59  22:53 

1.6  8.7  —0.2  4.7 

5:18  10:23  16:22  23:10 

1.5  3.8  0.4  4.6 

5:46  IIKM  16:29  23:26 

1.4  2.8  1.0  4.5 


FEBRUABT. 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 
W 
Th 
F 

S 

M 
Tu 
W 

Th 
F 
S 


M 
I 
Tu  15 

W  16 

iTh'lT 


F 
S 
§ 
M 
Tu 
W 
O  Th 
F 
S 
§ 
M 


18 

19 

20 

21 

22 

23i 

24 

25 

26 

27 

28 


6.82  12:00  16:28      28:41 

1.3  2.0  1.4         4.4 

7:31  23:59 

1.0  4.3 

8:44 

0.8 

0:16  9:57 

4.2  0.3 

1:03  10:50 

4.1  —0.2 

3KX)  11:34  19:56    .    .    . 

4.0  -0.8  4.0    ..    . 

0.-05  4:31  12:14      20:05 

3.6  4.3  — L3  4.5 

1:00  6:89  12:54      20:16 

3.3  4.4  —1.6  4.7 

1:83  6:86  18:80      20:36 

2.8  4.7  —1.7         6.1 

2:10  7:26  UM      21:00 

1.8  4.9  —1.7  5.2 

2:48  8:16  14:46      21:28 

1.3  4.9  —1.4  5.3 

8:28  9:05  15:21      21:56 

0.8  4.7  —0.9         6.3 

4:09  9:57  16.-01      22:25 

0.5  4.8  —0.2         5.2 

4:49  10:54  16:84      22:55 

0.2  3.9  0.6         5.1 

5:44  12:02  17:05      23:30 

0.0  3.2  L4         5.0 

6:52  14:07  17:26    .    .    . 

—0.1  2.8  2.4    ..    . 

0.-06  8:20 

4.7  -0.2 

0:58  9:57 

4.4  —0.6 

2:28'    11:10  19:80    .    .    . 

4.2  —0.8  4.2    ..    . 

0:20  4K)5  12:03      19:50 

8.6  4.0  —1.2  4.6 

IM  5:25  12:55      20:12 

3.2  4.1  —1.8         4.7 

1:87  6:28  18:22      20:30 

2.7  4.3  — L8  4.9 

2K)6  7:18  13:66      20:48 

1.9  4.4  —1.2  5.0 

2:33  7:56  14:20      21  .-03 

1.6  4.4  —0.8         5.0 

8.-00  8:31  14:43      21:18 

1.2  4.3  —0.4         4.9 

8:28  9:08  15:10      21:33 

0.9  4.1  0.0         4.8 

3:50  9:36  15:28      21:44 

0.7  3.8  0.4         4.7 

4:10  10:06  15:40      22:00 

0.6  8.6  0.9         4.7 


I 


MARCH. 


Day  of— 


W.  Mo. 


Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

8 

§ 
M 
Tu 
W 


I 


Th  17 

f|i8 

8  1 19 
i 
20 

21 


22 


W  23 

Th:24 

I 

F'25 


Tu  29 

I 
W|30 

Th  31 


Time  and  Height  of  High  and 
Low  Water. 


4:88 
0.6 

6:10 
0.5 

5:46 
0.5 

6:42 
0.4 

8:10 
0.8 

9:50 
0.0 

11.-02 
-0.4 

0:20 
8.2 

0:45 
2.1 

1:16 
1.4 

1:50 
0.6 

2:27 
—0.1 

3:00 
-0.6 

8:42 
—0.8 

4:26 
-0.9 

5:17 
—0.8 

6:21 
-0.6 

7:48 
-0.3 

8:32 
-0.3 

0:10 
3.8 

0:48 
2.7 

1:05 
1.8 

1:28 
1.5 

1:48 
1.0 

2K)6 
0.6 

2:26 
0.8 

2:43 
0.1 

8:08 
—0.1 

8:25 
-0.2 

3:47 
—0.3 

4:15 
-0.3 


10:33 
3.2 

11:06 
2.8 

12K)9 
2.4 

23:00 
4.4 

22-.32 
4.1 

19:52 


15:62 
L8 

15:49 
1.7 

16:17 
2.1 


19:06 
4.2 

4:40 
3.9 

5:51 
4.3 

6:48 
4.7 

7:37 
6.0 

8:25 
6.1 

9:12 
5.0 

10:00 
4.6 

10:65 
4.1 

12:08 
3.4 

14:30 
3.1 

23:00 
4.0 

18:24 
4.1 

2:26 
3.7 

4:40 
8.4 

6:51 
8.7 

6:42 
4.0 

7:28 
4.2 

7:57 
4.3 

8:27 
4.2 

8:55 
4.1 

9:20 
3.9 

9:45 
3.8 

10:17 
3.4 

11:00 
8.1 


11:50 
—0.8 

12:82 
—1.0 

18:18 
—1.1 

18:50 
-LO 

14:88 
-0.6 

15:10 
-0.1 

15:44 
0.6 

16:18 
1.8 

16:50 
2.2 

18:62 
3.8 


10:52 
—0.4 

11:45 
-0.5 

12:27 
-0.6 

13:01 
-0.4 

13:28 
-0.1 

18:67 
0.2 

14:17 
0.5 

14:85 
0.8 

14:50 
1.1 

15KX) 
1.6 

15:10 
1.9 

15:18 
2.4 


22:12 
4.6 

22:22 
4.5 

22:32 
4.5 


19:08 
4.7 

19:26 
5.0 

19:50 
6.2 

20:15 
6.4 

20:46 
5.6 

21:18 
6.5 

21:47 
5.4 

22:17 
6.2 

22:44 
4.9 

23  KX) 
4.5 


18:46 
4.6 

19:06 
4.7 

19:28 
4.8 

19:41 
4.9 

19:55 

4.8 

20:08 
4.8 

20:25 
4.7 

20:87 
4.7 

20:47 

4.7  I 

20:55 
4.8 

21:06 
4.7 

21:18 
4.7 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  flrRt  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  la  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil  for  the  meridian  44°  69'  E.;  O*"  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in 
the  forenoon (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.m. 

I         #,  new  moon;  ^,  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  R.  moon  farthest  north  or  south  of  the 

;  equator;  A,  P,  moon  in  apogee  or  perigee. 
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ADEN,  ARABIA,  1910. 


[                                 APRIL. 

MAY. 

JUNE. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

1  Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof- 

Time  an 

d  Height  of  High  aud 
Low  Water. 

7K)6      1457      2151 
0.6         4.5        1.3 

8:25      16:08      22.1* 
1.1         4.6        0.5 

9:88      15:82      23«7 
1.5         4  0     _n  1 

W. 

Mo. 

W.  Mo. 

W.JMo. 

8 

F 

S 

s 

1 
2 
3 

4:50 
-0.3 

1        5:38 
1      -0.1 

6:50 
0.1 

12:03 
2.9 

21:40 

16:18 
2.6 

21:30 

c 

Tu    3 

6:12 
-0.4 

6:16 
-O.l 

7:44 
0.3 

21:30 

£ 

W 
Th 
F 

1             A-flS 

3.8 

1 

2 
3 

2.8 

8K)1 
2.9 

4:40 
8.2 

16K)6 

4.2 

3.8 

19:20 

16:48 
4.1 

22.40 
2.2 

3.8 

M 

4 

8:40 
0.2 

17:40 
3.9 

23:.V> 
8.1 

.     .    . 

W     4 

3.-00 
3.0 

9:10 
0.6 

16:25 
4.5 

28K)6 
1.1 

S 

4 

6:62 
3.6 

10:41 
1.9 

16:35 
5.2 

2351 
-1.3 

:Tu 

1 

5 

2:40 
3.3 

10:06 
0.1 

17:40 
4.8 

23:50 
2.1 

Th    5 

4:45 
8.4 

10:32 
0.7 

16:67 
4.7 

28:36 
0.3 

s 

5 

6:62 
4.0 

11:38 
2.2 

1720 
5.5 

W 

6 

4:45 
3.6 

11:08 
-0.1 

18.-00 
4.6 

E 

F      6 

5:50 
4.0 

11:28 
0.8 

17:32 
5.1 

.    .     . 

P 

M 

6 

0:85 
—2.0 

7:45 
4.2 

12:82 
2.4 

1.h:03 
5.7 

Th 

7 

0:16 
1.1 

6:52 
4.2 

11 -.58 
—0.2 

18:27 
6.0 

S  ,    7 

0:13 
—0.6 

6:43 
4.6 

12:13 
1.0 

18K)7 
5.4 

• 

Tu 

7   4!5 

8:85 
4.4 

13r22 
2.8 

1S:45 

5.7 

F 

8 

0:45 
0.2 

6:44 
4.6 

12:48 
-0.1 

18:58 
5.3 

P 

s  :  8 

1 

0:63 
-L6 

7:84 
4.7 

12:57 
1.2 

18:43 
6.6 

\y 

«        4^6 

9:27 
4.5 

14:15 
2.9 

i9.a) 

5.5 

E 

S 

9 

1:17 
-0.5 

7:32 
6.0 

18:27 
0.0 

19:80 
6.6 

• 

M     9 

1:85 
-2.0 

8.-24 
4.8 

13:40 
1.5 

19:18 
6.7 

N 

Th 

9 

2:47 
—2.6 

10:16 
4.6 

15:10 
3.2 

20:12 

5.1 

f 

s 

10 

1:54 
—1.2 

8:18 
6.1 

14K)6 
0.3 

20:00 
6.6 

Tu  10 

2:17 
—2.3 

9:15 
4.7 

14:25 
2.0 

19:54 
6.6 

F 

10 

8:88 
—2.1  . 

11K)7 
4.6 

16:12 
3.2 

20-i« 
4.5 

M 

11 

2:35 
-L6 

9K)7 
4.9 

14:44 
0.9 

20.32 
6.6 

W  11 

3.-00 
—2.3 

10:12 
4.6 

15:12 
2.5 

20:31 
6.3 

S 

11 

4:17 
—1.6 

11:67 
4.6 

17.-25 
8.2 

21:47 
4.0 

Tu 

12 

8:17 
-1.8 

lOKX) 
4.6 

16:23 
1.6 

21:08 
6.4 

N 

Th  12 

1 

8:67 
—2.1 

11:18 
4.4 

16.-(M 
3.0 

21:07 
4.8 

s 

12 

6:02 
—0.9 

12:46 
4-5 

18:66 
2.7 

22.52 
S.2 

W 

13 

4:02 
—1.6 

11:02 
4.1 

16:03 
2.8 

21:38 
5.1 

F 

13 

4:36 
— L6 

12:22 
4.3 

17:16 
3.3 

21:46 
4.2 

M 

13 

6:48 
-0.2 

13:35 
4.6 

20:36 
2.2 

Th 

14 

4:62 
-L3 

12:20 
3.7 

16:61 
2.9 

22:08 
4.6 

S 

14 

6:28 
—1.0 

13:41 
4.3 

19:20 
3.3 

22:30 
3.6 

D 

Tu 

14 

0:30 
2.6 

6:37 
0.5 

14:22 
4.6 

21:.=3 

1.6 

N 

F 

15 

6:50 
—0.9 

14:22 
3.7 

18:00 
3.6 

22:25 
4.0 

S    15 

1 

6:32 
—0.3 

14:66 
4.3 

22:13 
2.7 

\V 

15 

2:44 
2.2 

7:43 
1.2 

15K)0 
4.5 

22:47 
0.9 

D 

S 

16 

7:06 
-0.4 

16:60 

1> 

M   16 

0'.35 
2.8 

7:46 
0.8 

16:50 
4.5 

22:.'V8 
1.9 

V 

ny\. 

16 

4:47 
2.8 

8:64 
1.7 

1537 
4.4 

2353 
0.5 

4.1 

'.    '.    '. 

''•      Xll 

s 

17 

8:45 
0.0 

17:12 
4.6 

28:40 
2.5 

Tu  17 

8:20 
2.6 

9:08 
0.8 

16:30 
4.5 

23:32 
1.6 

F 

17 

6:11 
2.7 

9:61 
2.3 

16K)1 
4.3 

23uV) 
0.2 

M 

18 

3:18 
8.4 

10:14 
0.1 

17:50 
4.6 

W  18 

6:00 
3.0 

10:14 
1.1 

17:00 
4.6 

A 

S 

18 

7K)8 
8.0 

10:46 
2.7 

16.'20 
4.3 

Tu 

19 

0:15 
1.8 

5:07 
3.1 

11:18 
0.8 

18:11 
4.7 

K 

Th  19 

0:03 
0.6 

6.-06 
3.2 

11:12 
1.4 

17.25 
4.6 

s 

19 

0:16 
-0.2 

7:46 
3.3 

11:30 
8.0 

16:45 
iA 

W 

20 

0:37 
1.1 

6:07 
8.6 

11:57 
0.5 

18:28 
4.6 

F 

20 

0:26 
0.3 

6:50 
3.6 

11:60 
1.7 

17:40 
4.5 

MJ20 

0:80 
-0.6 

8:18 
8.6 

12K)0 
8.8 

17:12 
4.5 

Th 

21 

0:68 
0.7 

6:60 
3.8 

12:34 
0.7 

18:47 
4.6 

A 

S 

21 

0:46 
0.0 

7:27 
8.6 

12:20 
2.1 

17:.58 
4.5 

Tu 

21 

0:61 
—1.0 

8-46 
3.7 

12:46 
3.4 

17:40 
4.6 

E 

F 

22 

1:16 
0.3 

7:23 
4.0 

13:01 
0.9 

18:58 
4.6 

S    22 

-0.4 

8:00 
8.7 

12:43 
2.3 

18:12 
4.6 

O  W 

22 

1:19 
—1.3 

9:10 
8.9 

18.-20 
3.6 

18K>* 
16 

S 

23 

1:33 
0.1 

7:66 
4.0 

13:23 
1.2 

19:13 
4.6 

M   23 

1:20 
-0.8 

8:31 
3.7 

13K)5 
2.7 

18:27 
.     4.6 

8  Th 

23 

1:45 
— L6 

9:81 
4.0 

18:58 
3.6 

18:41 
4.6 

9 

8 

24 

1:51 
-0.3 

8:28 
4.0 

13:41 
1.6 

19:26 

4.7 

o 

Tu  24 

1:38 
—1.0 

9:00 

3.8 

13:29 
2.9 

18:42 
4.7 

,  F 

24 

2:15 
-1.6 

9:55 
4.3 

14:43 
3.4 

19:19 
4.6 

M 

25 

2:08 
-0.6 

8:50 
4.0 

13:58 
1.7 

19:33 
4.7 

Wl25 

2:02 
—1.2 

9:28 
8.8 

18:55 
3.1 

19:01 
4.7 

;8 

25 

2:60 
—1.6 

10:26 
4.4 

1630 
3.3 

20.-01 
4.4 

iTu 

26 

2:28 
-0.8 

9:15 
3.7 

14:16 
2.0 

19:47 
4.8 

Th  26 

2:28 
—1.4 

9:57 
3.9 

14:26 
3.2 

19:23 
4.7 

S 

26 

3:26 
—1.4 

10:56 
4.5 

16:21 
3.0 

2051 

4.1 

1 

W 

27 

2:50 
—0.9 

9:46 
3.7 

14:36 
2.4 

19:58 
4.8 

S    F    27 

8:00 
— L4 

10:35 
3.9 

16:02 
8.4 

19:60 
4.6 

M 

27 

4.-05 
—1.0 

11:30 
4.6 

17:28 
2,6 

21 :» 
3.7 

I     ,Th 

28 

3:16 
—1.0 

10:23 
8.6 

14:50 
2.7 

20:15 
4.7 

S  i28 

3:35 
— L3 

11:17 
4.0 

16:57 
8.5 

20:22 
4.4 

Tu 

28      Ji^t 

1      —0.5 

12.'06 
4.^ 

18:30 
1.9 

3.1 

F 

29 

3:48 
— l.O 

11:12 
3.6 

15:15 
8.1 

20:35 
4.6 

S    29 

1 

4:12 
—1.0 

12.-03 
4.1 

17:10 
3.4 

21:07 
4.0 

W    29          6:84 

j                 0.2 

12:41 
4.7 

1928 
1.3 

■  s 

S 

30 

4:J5 
-0.8 

12:15 
8.4 

15:20 
3.8 

20:57 
4.3 

M   30 

4:67 
—0.6 

12:55 
4.2 

19:03 
3.2 

22:21 
3.4 

J  Th30 

0:56 
2.9 

6:21 
1.0 

1321 
4.7 

20:41 

0.7 

Tu3l 

5:5.3 
0.0 

13:42 
4.3 

20:42 
2.5 

1         The  tid 

acomparis< 

1  from  Mean 

1  which  ia  2.^ 

unless  a  mi 

The  tin 

the  forenoo 

15:47  is  3:47 

%,  new 

eqtmtor:  A 

csare  placed  in  the  order  of  occurrence,  wit 
3n  of  consecutive  heights  will  indicate  whet 
I^w  Water  Springs,  which  is  approxlmfttel 
I  feet  below  mean  sea  level.    To  find  the  de 
nus  ( -)  sign  is  before  the  height,  in  which 
le  used  is  Aden  Mean  Local  Civil  for  the  m 
n  (a.  m.),all  greater  are  in  the  afternoon  (p 
p.  m. 

moun;  })-  li*tquar. :  O.  full  moon;  (£,;^q 

P.  moon  in  upogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day. 
her  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
Y  the  datum  of  stmndings  on  the  Admiralty  Charts  for  this  region,  and 
)th  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chan, 
case  subtract  it. 

eridian  44°  59'  E.;  0»»is  midnight,  12»'  is  noon:  all  hours  less  than  12  are  in 
.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance. 

liar. ;  E.  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
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JULY. 

—    "■ 

AUGUST. 

- 



SEPTEMBER. 

~n 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

g 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

» 

Dayof- 

Time  an 

0:11 
— L2 

d  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

3:00 
2.6 

720 
1.7 

14K)6 
4.9 

21:46 
0.0 

M 

1 

7:04 
3.6 

10KJ8 
8.6 

15:22 
4.7 

28:86 
-L4 

Th 

1 

7:86 
4.6 

13:05 
2.5 

17:55 
4.4 

S 

2 

4:58 
2.9 

8:87 
2.8 

14:56 
5.0 

22:44 
-0.8 

N 

Tu 

2 

7:40 
3.9 

11:45 
3.6 

16:35 
4.7 

.    .    . 

F 

2 

0:51 
— L2 

7:57 
4.7 

18:85 
L8 

18:49 
4.5 

s 

3 

6:19 
3.8 

10K)1 
2.8 

15:50 
6.2 

23:37 
-1.5 

W 

3 

0:25 
-L8 

8:08 
4.8 

12:50 
8.8 

17:39 
4.7 

• 

S 

3 

1:26 
—LI 

8:16 
4.9 

1406 
L4 

19:85 
4.6 

p 

M 

4 

7:16 
3.7 

11:16 
8.1 

16:44 
5.4 

.    .    . 

Th 

4 

1:09 
— L9 

8:36 
4.6 

18:89 
3.0 

18:37 
4.8 

s 

4 

1:66 
-0.8 

8:84 
4.9 

14:85 
LO 

20:15 
4.4 

Tu 

5 

0:24 
—2.1 

8:02 
4.2 

12:25 
8.2 

17:39 
5.4 

• 

F 

5 

1:47 
—1.9 

9:04 
4.7 

14:21 
2.4 

19:80 
4.8 

M 

5 

2:28 
-0.3 

8:51 
4.9 

1506 
0.7 

20-52 
4.2 

X'W 

6 

1:10 
-2.4 

8:44 
4.5 

18:22 
8.2 

18:29 
5.3 

S 

6 

2:24 
—1.7 

9:30 
4.9 

15:02 
L9 

20:18 
4.6 

E 

Tu 

6 

2:54 
0.1 

9:10 

4.8 

15:80 
0.5 

,21:28 
3.9 

•  Th 

7 

1:58 
—2.4 

9:24 
4.6 

14:18 
3.1 

19:20 
5.1 

s 

7 

2:58 
-L2 

9:53 
5.0 

15:44 
L6 

21:02 
4.3 

W 

7 

3:13 
0.6 

9:27 
4.7 

15:56 
0.5 

220L 
3.5 

F 

8 

2:35 
—2.2 

10.02 

4.8 

15:11 
2.9 

20:10 
4.8 

M 

8 

8:28 
-0.7 

10:18 
4.9 

16:25 
L3 

21:45 
8.9 

Th 

8 

3:28 
LO 

9:43 
4.6 

16:25 
0.4 

22:35 
3.1 

S 

9 

3:16 
-L8 

10:38 
4.8 

16K6 
2.6 

21  K» 
4.5 

E 

Tu 

9 

8:56 
-0.1 

10:41 
4.8 

17:08 
L2 

22:29 
8.4 

A 

F 

9 

3:86 
L5 

9:56 
4.5 

16:59 
0.4 

23:14 
2.6 

s 

10 

3:56 
-1.8 

11:10 
4.8 

17K)1 
2.8 

21:60 
3.8' 

W 

10 

4:24 
0.5 

11:08 
4.6 

17:41 
LI 

28:16 
8.0 

S 

10 

3:30 
L9 

10:00 
4.4 

17:84 
0.5 

xc 

11 

4:30 
-0.6 

11:45 
4.8 

18K)4 
L9 

22:45 
8.2 

Th 

11 

4:86 
LI 

11:21 
4.5 

18:28 
LI 

D 

§ 

11 

10i)l 
4.8 

18:25 
0.6 

1  -'A 

.    .    . 

.    .    . 

1      1%, 

12 

5K>4 
0.1 

12:20 
4.7 

19:14 
1.6 

23:60 
2.7 

A 

F 

12 

0:18 
2.3 

4:32 
1.6 

11:86 
4.4 

19:29 
1.0 

M 

12 

9:55 
4.1 

19:60 

1 

xu 

0.6 

E 

w 

io 

5:41 
0.8 

12:51 
4.6 

20:26 
1.3 

D 

S 

13 

11:48 
4.2 

20:89 
0.8 

8 

Tu 

13 

8:55 
4.0 

21:80 
0.8 

.    .    . 

•    •    • 

»T      xo 

3)  Th,14 

1:26 
2.1 

6:02 
1.4 

18:19 
4.8 

21:38 
l.U 

§ 

14 

11:56 
4.1 

21:51 
0.4 

.    .    . 

•    •    • 

W 

14 

6:59 
3.8 

22:85 

— O.l 

P      IK 

4:45 
2.2 

14:11 
4.1 

14-.53 
4.0 

5:20 
2.1 

28:05 

18:45 
4.2 

22:29 
0.6 

8 

M 
Tu 
W 

15 
16 
17 

12:06 
4.0 

14:80 
3.8 

7:54 
4.0 

22:43 

Th 
F 

S 

15 
16 
17 

6:41 
4.1 

6:40 
4.5 

0:05 
-0.6 

12:15 
8.1 

12:26 
2.1 

6:54 
4.8 

16:20 
8.6 

17:80 
4.0 

12:51 
L4 

23d23 
-0.4 

18:24 
4.5 

a;  s 

16 

IT 

0  0 

23:24 
—0.4 

.    .    . 

0.2 

fi 

28:88 
-0.2 

12:80 
8.6 

16:12 
4.0 

28:-^ 
-0.8 

i    *•  "• 

.    .    . 

M    18 

15:38 
4.2 

16:26 

28-.59 
—0.6 

o 

Th 
F 

S 

18 
19 
20 

7:50 
4.2 

0:35 
—LI 

1:10 
— L3 

12:50 
8.2 

7:59 
4.5 

8:11 
4.7 

17:21 
4.2 

18:19 
2.7 

18:50 
L8 

18:17 
4.5 

19.-07 

4.7 

O 
E 

M 

Tu 

18 
19 
20 

0:43 
-0.7 

1:23 
—0.6 

202 
-0.3 

7:15 
5.0 

7:41 
5.8 

8:12 
5.8 

13:21 
0.6 

13:55 
—0.1 

14:28 
—0.6 

19:11 
4.8 

19:59 
4.9 

20:41 
4.9 

^, 

19 
20 

vv 

4.2 1 

■s 

0:26 
-LO 

8:35 
8.9 

12:43 
8.6 

17:16 
4.4 

Th 

21 

0:58 
-1.8 

8:49 
4.2 

18:26 
8.5 

18:05 
4.5 

§ 

21 

1:46 
-L3 

8:85 
5.0 

14:24 
L3 

19:55 

4.7 

P 

W 

21 

2:39 
0.1 

8:40 
5.4 

15:06 
-0.9 

2L80 
4.6 

0   f'22 

[ 

1:80 
-1.6 

9KM 
4.5 

14K» 
3.2 

18:52 
4.6 

M 

22 

2:21 
-LI 

9:00 
5.1 

16:08 
0.8 

20:44 

4.7 

Th 

22 

8:12 
0.7 

9.09 
5.3 

15:50 
-LI 

22:25 
4.1 

IS 

23 

2:04 
— L6 

9.-22 
4.6 

14:44 
2.8 

19:40 
4.6 

B 

Tu 

23 

3:00 
-0.7 

9:26 
5.2 

16:39 
0.8 

21:84 
4.4 

F 

28 

3:46 
L4 

9:88 
5.2 

16:88 
— LO 

23:34 
3.5 

i 

s 

24 

2:89 
— L5 

9:48 
4.7 

15:25 
2.0 

20:80 
4.5 

W 

24 

3:38 
0.0 

9:53 
5.1 

16:19 
0.0 

22:26 
4.0 

S 

24 

4.-20 
2.3 

10O6 
4.9 

17:36 
—0.7 

M 

26 

8:15 
-L2 

10:15 
4.9 

16:08 
1.7 

21:21 
4.2 

P 

Th 

25 

4:10 
0.7 

10:23 
5.1 

17:10 
—0.1 

23:26 
8.4 

c 

s 

25 

1:87 
8.1 

4:50 
3.0 

10:35 
4.5 

18:55 
—0.5 

Tu 

26 

8:51 
-0.7 

10:44 
4.9 

16:57 
L8 

22:19 
3.8 

F 

26 

4:42 
L3 

10:56 
5.0 

18:10 
—0.2 

.    .     . 

N 

M 

26 

10:50 
4.1 

20:34 

—0.4 

.^^ 

E    W 

27 

4:81 
0.0 

11:14 
4.9 

17:42 
0.9 

23:28 
8.3 

(L 

S 

27 

1K)6 
2.8 

5:10 
2.8 

11:30 
4.7 

19:28 
—0.2 

Tu 

27 

5:40 
4.1 

22:05 

—0.4 

Th 

1    1 

28 
29 

5:06 
0.7 

0:58 
2.8 

11:46 
4.9 

5:40 
2.8 

18:46 
0.5 

12:22 
4.8 

20:01 
0.1 

M 

28 
29 

12:09 
4.5 

13:25 
4.2 

21:00 
—0.4 

W 

Th 

28 
29 

6:09 
4.4 

6:31 
4.7 

12:08 
2.7 

12:83 
2.1 

16:05 
3.4 

17:24 
3.7 

23:09 
—0.5 

23:55 
—0.4 

! 

22:23 
-0.7 

.    .    . 

•    •    • 

s 

30 

3:27 
2.6 

6:19 
2.8 

13:09 
4.8 

21:23 
—0.4 

N 

Tu 

30 

6:52 
3.9 

12:00 
8.6 

15:21 
4.1 

28:26 
— LO 

F 

30 

6:51 
4.8 

12:57 
L3 

18:20 
4.1 

.     .     . 

1 

31 

14:10 
4.8 

22:86 
—0.9 

.     .    . 

W 

31 

7:15 
4.4 

12:38 
8.1 

16:48 
4.2 

.    .    . 

1 

1 

a 

frt 

w 

iui 

-fo 
15 

e<5 

Th€ 

com] 
cun  J 
hich 
iless 
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reno 
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1  feet  below  mean  sea  level.    Ti 
nus  ( — )  sign  is  before  the  heigh 
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a.m.),  all  greater  are  in  the  af 

p.  m. 
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>flr 
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for 
ten 
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lOOU 

c. 
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(p.i 
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1  their  times  on  the  first  line  an 
her  It  is  high  or  low  water.    The 
ely  the  datum  of  soundings  on 
pth  of  water,  add  the  tabular  h 
case  subtract  it. 

dian  44°  59'  E.;  0^  is  midnight,  1 
n.)  and  when  diminished  by  12 
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dh 
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OCTOBER. 

NOVEMBER 

DECEMBER. 

1 

band 

S.T 

s 

Day of— 

Time  and  Heiffhtof  High  and 
Low  Water. 

a  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

P^ 

Dayof— 

Time  and  Height  of  Big 
Low  Water. 

W.  |Mo. 

|:w. 

Mo. 

W. 
Th 

Mo. 

s 

1 

0:88 
-0.8 

7:06 
4.9 

13:20 
0.8 

19K)8 
4.3 

't« 

1 

1:04 
L4 

6:60 
4.8 

18:86 
-0.6 

20:16 
4.0 

1 

0-57 
2.8 

6:11 
4.7 

18:81 
-LI 

s 

2 

1K)5 
0.0 

7:24 
4.9 

13:43 
0.4 

19:40 
4.3 

•  |w 

2 

1:28 
L7 

7<» 
4.8 

18:66 
-0.7 

20:45 
8.8 

• 

f 

2 

1:19 
2.9 

6:26 
4.7 

13-.54 
— L2 

8.: 

• 

M 

3 

1:86 
0.8 

7:44 
4.8 

14Hn 
0.1 

20:18 
4.3 

A 

Th 

3 

1:40 
2.1 

.7:16 
4.8 

14:15 
-0.9 

21:14 
3.7 

s 

3 

1:40 
8.0 

6:43 

4.7 

14:14 
-L3 

21* 

IS 

Tu 

4 

1:69 
0.6 

8:00 

4.8 

14:25 
—0.1 

20:45 
4.1 

F 

4 

1:66 
2.4 

7:27 
4.6 

14:36 
—0.9 

21:41 
8.5 

8 

f$ 

4 

2:10 
8.2 

7:01 
4-7 

14:40 
—1.4 

|WJ   6 

2:18 
1.0 

8:13 
4.8 

14:48 
—0.3 

21:14 
3.9 

S 

5 

2:10 
•2.6 

7:38 
4.8 

15:00 
— LO 

22:15 
3.5 

M 

5 

2:88 
3.3 

7:28 
4.7 

16:10 
—1.3 

Th    6 

1      ' 

2:83 
1.8 

8:25 
4.7 

15:10 
-0.8 

21:40 
3.6 

i  s 

6 

2:26 
2.8 

7:60 
4.7 

15:27 
-0.9 

22:59 
8.5 

JTti 

1 

6 

3:27 
3.4 

7:56 
4.4 

l5:4o 
— LO 

2SS' 

4'.) 

A  !  F  '    7 

2:45 
1.6 

8:32 
4.7 

15:32 
-0.3 

22:12 
8.2 

s^M 

7 

2:49 
8.1 

8«5 
4.6 

16.<X) 
—0.7 

28:57 
3.3 

1 

7 

4:30 
3.3 

8:39 
4.0 

16:22 
-0.6 

S.    8 

2:50 
2.2 

8:40 
4.6 

15:59 
—0.2 

22:.S7 
3.1 

Tu 

8 

3:00 
3.2 

H:«4 
4.4 

16:38 
-0.4 

.    .    . 

Th 

8 

0:11 
4.1 

5:69 
8.2 

9:38 
3.5 

17:K. 

8 

9 

2:51 
2.5 

8:47 
4.5 

16:80 
—0.1 

W 

9 

8:81 
8.8 

17:81 

^;f 

9 

0:58 
4.8 

7:61 
2.6 

11:17 
2.9 

1M'> 

0.«i 

0.0 

s 

M 

10 

8:55 
4.8 

17:15 
0.1 

•    •    • 

•    •    • 

}>'Th 

10 

2:81 
3.7 

18:52 
0.5 

.    .    . 

i'^ 

10 

1:41 
4.4 

8:56 
1.6 

14:06 
2.7 

19:24 

3) 

Tu 
W 

11 
12 

8:50 
4.1 

6:30 
3.9 

18:23 

If 

11 
12 

8:17 
4.1 

8:60 
4.4 

10«7 
2.5 

10:46 
L2 

14:16 
2.6 

16:20 
3.1 

20:31 
0.7 

21:55 
0.9 

rI  a 

11 
12 

2:27 
4.5 

3:14 
4.8 

9-.60 
0.7 

10:89 
—0.2 

16:16 
2.8 

1732 
8.3 

a4c 

].: 

2£01 

11 

0.3 

M 

20:07 

s 

0.4 

.    .    . 

Th 

13 

5:20 
8.8 

21:40 

a 

13 

4.-28 
4.7 

11:11 
0.4 

17:26 

3.8 

22:52 
1.0 

Tu 

13 

4K)1 
5.1 

1124 
— L2 

1821 
3.7 

23:ff 

0.4 

.    .    . 

.    .    . 

*^ 

F 

14 

5:18 
4.2 

11:39 
2.8 

16:28 
8.3 

22:41 
0.3 

eIm 

1 

14 

4:56 
6.0 

11:48 
-^.6 

18:20 
4.2 

23:40 
1.2 

W 

14 

4:49 
6.4 

12:09 
-1.9 

192S 
40 

S 

15 

5:84 
4.6 

11:57 
1.1 

17:34 
8.9 

28:35 
0.2 

'tu 

15 

5:83 
6.4 

12:26 
—1.5 

19:10 
4.4 

.    .     . 

p 

Th 

15 

0:03 
2.6 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  2.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  lh«* 
chart,  unless  a  minus  (-)  sign  is  before  the  height,  in  which  cu.se  subtract  it. 

The  time  used  is  Cape  Town  Mean  Local  Civil  for  the  meridian  18°  25'  E.:  0^  is  midnight,  12»»  is  noon;  all  hours  less  than  12 
are  in  theforenoon(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47 is  3:47p.m. 

#,  new  moon;  J),  Lst  quar.;  O.  ^"^1  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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4.1 

9:08 
0.3 

15:22 
4.5 

21:32 
0.4 

,  W  24 

3:59 
4.6 

10:06 
-0.1 

16:19 
4.9 

22:.<« 
—0.1 

'  S  '24 

4:47 
4.4 

10:65 
0.3 

17:09 
4.4 

23:26  ' 
0.4 

M    25 

1 

3:87 
4.2 

9:47 
0.2 

16:01 
4.6 

22:18 
0.4 

p  Th.25 

i 

4:36 
4.6 

10:41 
0.1 

16:57 
4.8 

23:12 
0.1 

C    S    25 

1 

6:80 
4.0 

11:89 
0.8 

17:56 
8.9 

Tu26 

4:17 
4.2 

10:26 
0.8 

16:*1 
4.6 

22:55 
0.3 

f;26 

5:14 
4.2 

11:21 
0.4 

17:38 
4.5 

23:55 
0.4 

N,M    261 

0:18 
0.9 

6:25 
8.5 

12:36 
1.8 

1«:56 
3.4 

E   w'27 

t 

4:58 
4.1 

11:07 
0.4 

17:24 
4.5 

28:41 
0.4 

(C    S    27 : 

5:56 
8.9 

12:04 
0.8 

18:25 
4.1 

Tu  27 

1:28 
1.8 

7:50 
8.1 

14:11 
1.7 

20:39 
3.1 

Th:28 

5:42 
4.0 

11:60 
0.6 

18:11 
4.3 

S    28 

0:47 
0.8 

6:47 
3.§ 

12:57 
1.2 

19:23 
3.7 

1  W  '  28 , 

8:18 
1.6 

10:00 
8.1 

16:26 
1.6 

22:45 
8.2, 

C    F   29 

0:28 
0.6 

6:29 
8.7 

12:86 
0.8 

19:01 
4.1 

M  29 

1:52 
1.1 

8:01 
3.2 

14:11 
1.6 

20:44 
8.8 

Th  29! 

5:08 
1.4 

11:29 
3.4 

17:80 
1.2 

.    .     .  ' 

P    S    30 

1 

1-23 
0.8 

7:25 
8.5 

13:32 
1.1 

19:59 
3.9 

N  Tu  30 

8:23 
1.4 

9:52 
8.1 

16H)5 
1.6 

22:27 
3.3 

F,30 

0:02 
8.5 

6.08 
1.0 

12:24 
8.8 

18:40 
0.8 

S   31 

2:27 
1.0 

8:33 
8.3 

14:48 
1.3 

21:08 
3.7 

W  31 

5:00 
1.8 

11:32 
3.3 

17:45 
1.3 

23:53 
8.5 

1 

j 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  hel«rht«  on  the  second  line  of  each  day;  , 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.3  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
I  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  I 

'  The  time  used  is  Cape  Town  Mean  Local  Civil  for  the  meridian  18°  25'  E. ;  0''  is  midnight,  12»«  is  noon;  all  hours  less  than  12  are  in  , 
the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminL«>hed  by  12  give  the  times  after  noon;  forinstance,  16:47  ; 
la  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon:  (^,  3d  quar.;  E.  moon  on  the  i>quutor:  N,  S,  moon  farthest  north  or  south  of  the  , 
equator:  A,  P,  moon  in  apogee  or  perigee.  | 
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CAPE  TOWN  (Ti>blo  Bay),  AFRICA,  1910. 


OCTOBER. 

1 

NOVEMBER. 

DECEMBER. 

— 

s 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

a 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

• 

Dayof- 

Time  and  Ueiahi  of  High  uid 
Low  Water. 

W. 

Mo. 

W.  ;Mo. 

W. 

Mo. 

s 

1 

0:52 
8.9 

6:52      18:03 
0.6        4.2 

19:18 
0.4 

Tu 

1 

1:36 
4.3 

7:31 
0.3 

13:35      19:49 
4.6         0.1 

Th 

1 

135 
4.0 

7-29 
0.7 

13-.83 
4.S 

19:46 
0.3 

s 

2 

1:30 
4.2 

7:30     13:87 
0.8        4.6 

19:52 
0.2 

• 

W 

2 

2.1)1 
4.3 

7:69 
0.3 

14:04      20:16 
4.7         0.1 

F 

2 

2:00 
4.0 

7:58 

0.7 

14.-03 
4.3 

20:15 
0.8 

E 

• 

M 

3 

2:01 
4.4 

8:02      14:08 
0.1        4.8 

20:22 
0.0 

A 

Th 

3 

2:25 
4.3 

8:21 
0.4 

14.-29     20:41 
4.6         0.1 

S 

3 

2:26 
4.1 

8:25 
0.7 

14:80 
4.2 

20:43 
0.4 

Tu 

4 

2.30 
4.5 

8:30      14:37 
0.1         4.8 

20:49 
—0.1 

F 

4 

2:49 
4.2 

8:46 
0.6 

14:54      21:06 
4.4         0.2 

s 

S 

4 

2:54 
4.1 

8:56 
0.7 

16.00 
4.1 

21:1.5 
0.5 

W 

5 

2:55 
4.5 

8:65      15:03 
0.1         4.8 

21:16 
0.0 

S 

5 

3:11 
4.2 

9:10 
0.6 

15:19      21:32 
4.2         0.4 

M 

5 

3:23 
4.1 

9:28 
0.8 

15:90 
3.9 

21« 
0.6 

Th 

6 

3:18 
4.4 

9:1K      15:27 
0.3         4.6 

21:39 
0.1 

S 

6 

3:86 
4.1 

9:38 
0.7 

15:45      22:00 
4.0         0.6 

Tu 

6 

3:58 
4.0 

10:01 
0.9 

16«6 
8.8 

22r2I 
0.? 

A 

F 

7 

3:40 
4.2 

9:41      15:50 
0.4         4.4 

22:03 
0.3 

S 

M 

7 

4:05 
3.9 

10:06 
0.9 

16:15      22:30 
3.8         0.8 

W 

7 

4:39 
3.9 

10:45 
LO 

16:48 
3.6 

23.U3 
l.t' 

8 

8 

4K)4 
4.1 

10:05      16:15 
0.6         4.1 

22:28 
0.6 

Tu 

8 

4:41 
3.7 

10:43 
LI 

16:50      23K)6 
3.6         LI 

Th 

8 

5.28 
3.8 

11:40 
LI 

1739 
8.4 

28:» 

§ 

9 

4:27 
3.9 

10:31      16:42 
0.9         3.8 

22:58 
0.8 

W 

9 

5:28 
3.5 

11:35 
L4 

17:36      23:58 
3.2         1.4 

D 

F 

9 

6:26 
3.7 

12:46 
L2 

18.*44 
3.2 

S 

M 

10 

4:58 
3.7 

11:00     17:10 
1.1        3.6 

23:31 

L2 

^ 

Th 

10 

6:S4 
8.3 

12:54 
L6 

18:55    .    .    . 
2.9    ..    . 

S 

10 

1:00 
L3 

7:35 
3.6 

14:02 
L3 

8.1 

D 

Tu 

11 

5:40 
8.4 

11:40      17:52 
L4         3.2 

:  :  : 

F 

11 

1:28 
L6 

8:06 
3.2 

14:42      20:55 
L6         2.9 

E 

S 

11 

2:17 
L3 

8:46 
3.7 

15:16 
LI 

21.9' 
3.S 

W 

12 

0:18 
1.5 

6:42      12:52 
3.1         L7 

19:07 
2.9 

S 

12 

8:18 
1.6 

9:40 
3.4 

16:11       22:29 
L3         3.2 

M 

12 

3:32 

L2 

9:53 
3.9 

16:21 
0.9 

22« 
3.5 

Th 

13 

1:46 
1.8 

8:37      15:12 
2.9         1.8 

21:31 
2.8 

S 

13 

4:80 
1.2 

10:45 
3.9 

17:10      23:26 
0.8         3.7 

Tu 

13 

4:39 
LO 

lO*,^! 
4.1 

17:19 
0.5 

23:35 

3.8 

F 

14 

8:51 
1.7 

10:27      16:56 
3.2         1.5 

23:12 
3.2 

E 

M   14 

6:25 
0.8 

11:35 
4.3 

17:56    .    .    . 
0.4    ..    . 

W  14 

5:85 
0.7 

11:46 
4.4 

18«9 
0.2 

S 

15 

5:16 
1.2 

11:80      n-M 
3.7        0.9 

Tu  15 

0:11 
4.1 

6:11 
0.4 

12:20      18:39 
4.7         0.0 

P;Th    15 

0:25 
4.1 

6:27 
0.5 

12:89 
4.6 

1856 
0.0 

s 

16 

0:05 
8.7 

6:06      12:15 
0.7         4.2 

18:30 
0.4 

W  16 

0:52 
4.5 

6:53 
0.1 

13.-04       19:19 
6.0      -0.3 

O 

F    16 

1:U 
4.4 

7:16 
0.3 

18:28 
4.7 

19:41 
-0.2 

E 

M 

17 

0:45 

4.2 

6:46      12:66 
0.3        4.7 

19:10 
-0.1 

O 
P 

Th  17 

1:31 
4.7 

7:34 
-0.1 

13:45      19:69 
5.1      -0.6 

N 

S  jl7 

1:58 
4.6 

8KM 
0.2 

14:14 
4.7 

20:27 
-0.2 

O 

Tu 

18 

1:21 
4.6 

7:24      13:86 
—0. 1        5. 1 

19:46 
-0.4 

F    18 

2:11 
4.8 

8:15 
-0.1 

14:26      20:39 
5.1      -0.4 

8|l8 

2:41 
4.6 

8:53 
0.2 

15:00 
4.6 

2144 

-0,1 

P 

W 

19 

1:58 
4.8 

8:00     14:11 
—0.3        5.3 

20:24 
-0.6 

N 

S    19 

2:61 

4.8 

8:69 
0.0 

15:08      21:23 
4.9      —0.2 

M 

19 

3:29 
4.6 

9:41 
0.3 

16:49 
4.4 

22«l 
0.1 

Th 

20 

2:83 
5.0 

8:36     14:49 
-0.3        5.3 

21:01 
-0.5 

8 

20 

8:84 
4.7 

9:44 
0.2 

15:62      22:06 
4.6         0.1 

Tu 

20 

4:16 
4.6 

10:30 
0.5 

16:86 
4.2 

22:50 

as 

F 

21 

8:10 
4.9 

9:16      15:26 
-0.2        6.1 

21:40 
-0.4 

M 

21 

4.-20 
4.4 

10:30 
0.5 

16:40      22:55 
4.1         0.6 

W 

21 

4.3 

11.-21 
0.7 

17:80 
8.9 

2S:41 
0.7 

S 

22 

8:48 
4.7 

9:65      16:06 
0.0         4.7 

22:20 
0.0 

Tu;22 

5:12 ' 
4.1 

11:26 
0.9 

17:35      23:50 
3.7         0.9 

Th 

22 

6:00 
4.1 

12:20 
0.9 

18:80 
8.6 

N 

s 

23 

4:29 
4.4 

10:88      16-.50 
0.4         4.3 

23:05 
0.4 

<c 

W  23 

6:15 
8.7 

12:36 
L2 

18:48    .    .     . 
3.8    ..    . 

(C 

F 

23 

0*J» 
0.9 

7.00 
3.9 

18:25 
LI 

19:40 
S.3 

M 

24 

5:16 
4.0 

11:25      17:36 
0.9        3.8 

28:59 
0.9 

Th24 

1:01 
1.3 

7:32 
3.5 

14:08      20:26 
1.4         3.1 

E 

S 

24 

1:41 
L2 

8K)1 
3.7 

L2 

20:56 
3.2 

a 

Tu 

25 

6:19 
3.6 

12:88      18:48 
1.4         3.3 

:  :  : 

F    25 

2:32 
L4 

8:69 
3.5 

15:40      22:04 
1.3         3.2 

8 

25 

2:60 
L3 

9:06 
3.6 

15:42 
L8 

22:10 
3.2 

W 

26 

1:16 
1.4 

7:50     14:23 
3.2         1.6 

20:42 
8.0 

e|  S    26 

8:58 
1.3 

10:11 
3.6 

16:49      23:11 
1.1         3.4 

M 

26 

3:56 
L4 

10H)6 
8.6 

16:41 
L2 

23:13 

Th 

27 

8:06 
1.6 

9:41      16:21 
8.2        1.6 

22:40 
3.2 

'  §    27 

5H)0 
1.1 

11K)6 
3.8 

17:38    .    .    . 
0.9    ..    . 

Tu27 

4:55 
L8 

10:69 
3.7 

17'M 
LI 

'   '  '. 

F 

28 

4:41 
1.3 

11:01      17:31 
3.6        1.1 

23:49 
3.6 

M  28 

0:00 
^3.6 

0:36 
3.8 

5:48 
0.9 

11:60      18:16 
4.0         0.7 

A 

W  28 

3.3 

6:46 
L8 

11:46 
8.7 

IfcH 

0.? 

S 

29 

5:42 
1.0 

11:61      18:16 
3.9        0.7 

•    •    • 

Tu29 

6:26 
0.8 

12:27      18:49 
4.2         0.6 

Th29 

0:40 
8.6 

6:80 
L2 

12:90 

as 

18:50 

a8 

E 

§ 

30 

0:33 
8.9 

6rfW      12:31 
0.6         4.2 

18:51 
0.4 

A  W30 

1.-08 
3.9 

7:00 
0.7 

18K)1      19:18 
4.3         0.4 

F    30 

1:12 
8.6 

7H» 
LI 

18:10 
3.9 

0.6 

M 

31 

1:07 
4.1 

7:01     18:06 
0.4         4.5 

19:21 
0.2 

B 

• 

S    81 

1:42 
8.8 

7:48 
LO 

18:46 
4.0 

1958 

Thetid 
a  comparl» 
from  Mean 
which  is  2. 
unless  a  mi 

es  are  placed  in  the  onier  of  o(;currence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  SpringH,  which  is  approximate 
i  feet  below  mean  sea  level.    To  And  the  de 
nufl  (-)  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heightao 
^her  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  tiw 

soundings  given  on  the  chart, 

Thetlm< 
In  the  forei 
15:47  is  3:47 

J  used  la  Cape  Town  Mean  Local  Civil,  for  th 
[lOon  (a.  m.),  all  greater  are  in  the  afternoon 
p.m. 

e  meridian  19P  25'  E.;  0»i8  midnight,  12>>  is  n 
(p.  m. )  and  when  diminished  by  12  give  the 

oon;  all  hours  less  than  12  an 
times  after  noon;  for  iofitaoce^ 

•,  new 

moon;  }) 
,  P,  moon 

,  l8t  quar.;  O.  'uH  moon;  Ct  3d  q 
in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N.  8,  moon 

farthest  north  oi 

aoathofthe 
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JANUARY. 

" 

FEBR 
Time  an 

UARY. 

'hand 

MARCH. 

- 

^1 

a 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

s 

Day of— 

d  Height  of  Hi« 
Low  Water. 

1 

Day  of— 

Time  and  Heightof  High  and 
LowWater. 

W. 

Mo. 

W.JMo. 

W. 

Mo. 

s 

I 

5:50 
10.1 

11:48 
2.2 

18:24 
9.1 

23:51 
8.0 

A 

Tu 

1 

6:15 
9.1 

12.10 
2.7 

18:85 
8.6 

.    .    . 

Tu 

1 

4:59 
10.1 

10:45 
L5 

17:09 
9.7 

22:66 
L8 

s 

2 

6:34 
9.4 

12:88 
2.8 

19.-09 
8.5 

:  :  : 

c 

W 

2 

0:24 
8.8 

6:49 
8.5 

12:66 
8.4 

19:14 
8.2 

W 

2 

6:28 
9.5 

11:15 
2.1 

17:86 
9.3 

23:85 
2.4 

E 

M 

3 

0:44 
8.6 

7:21 
8.7 

18:29 
8.4 

19-J»7 
8.1 

Th 

3 

1:21 
8.8 

7:85 
8.0 

18:69 
4.0 

20:13 
7.9 

Th 

3 

6:68 
9.0 

11:54 

2.8 

18:12 
8.8 

•    •    • 

A 

Tu 

4 

1:50 
4.0 

8:13 
8.2 

14:29 
3.8 

20:58 
7.9 

F 

4 

2:40 
4.1 

8:48 

7.7 

16:19 
4.2 

21:41 
7.8 

c 

F 

4 

0:28 
3.1 

6:35 
8.4 

12:45 
3.6 

19.-08 
8.2 

W 

5 

8:05 
4.1 

9:17 
8.0 

15:38 
3.8 

22:03 
8.0 

S 

5 

4:06 
8.9 

10:80 

7.7 

16:34 
3.8 

23:07 
8.4 

S 

5 

1:31 
3.8 

7:37 
7.8 

14:06 
4.3 

20:25 
7.9 

Th 

6 

4:07 
8.9 

10:27 
8.0 

16:80 
8.6 

23.'03 
8.4 

s 

6 

6:11 
8.1 

11:60 
8.4 

17:84 
3.0 

.    .    . 

s 

s 

6 

8:09 
3.9 

9:80 
7.5 

15:68 
4.1 

22:16 
8.1 

F 

7 

4:58 
8.4 

11.-29 
8.4 

17:16 
8.1 

28:54 
9.0 

s 

M 

7 

0:10 
9.4 

6.-04 
2.2 

12:47 
9.4 

18:22 
2.1 

M 

7 

* 

4:41 
8.2 

11:23 
8.2 

17:10 
3.3 

23:40 
9.3 

S     8 

6:48 
2.7 

12:19 
•     9.0 

17*9 
2.5 

•    •  .• 

Tu 

8 

0:69 
10.4 

6:S0 
1.1 

13:81 
10.8 

19:06 
L2 

Tu 

8 

6:48 
2.1 

12:25 
9.4 

18:04 
2.1 

.    .    . 

S     9 

0:89 
9.8 

6:25 
1.9 

13K)4 
9.6 

18:40 
1.9 

W 

9 

1:41 

n.4 

7:84 
0.2 

14:11 
ILl 

19:49 
0.4 

W 

9 

0:86 
10.6 

6:31 

0.9 

13:10 
10.6 

18:60 
0.9 

S 

M 

10 

1:19 
10.4 

L2 

18:44 
10.2 

19:22 
1.2 

• 

Th 

10 

2:28 
12.2 

8:16 
-0.6 

14:60 

n.7 

20:28 
-0.3 

Th 

10 

lai 
11.8 

7:16 
-0.2 
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ther  it  is  high  or  low  water.   The  heights,  in 
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eet  to  each.    A  foot  is  about  three-tenths  of 
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and  when  diminished  by  12  give  the  times  a 

n  the  second  line  of  each  day; 
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ill  hours  less  than  12  are  in  the 
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JULY. 

Time  and  Heigt 
Low\« 

AUGUST. 

of- 

SEPTE 
Time  an 

MBER. 

-1 

a 

Day  of— 

It  of  High  and 
^ater. 

S 

Day  of— 

w.  |mo. 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day 

dHeiffhtof  High  and 
Low  Water. 

w.  !mo. 

W.  JMo. 

F 

1 

231 
2.1 

8:41 
9.4 

14:64 
2.6 

21:10 
9.7 

M 

1 

4:20 
2.7 

10:46 
9.4 

16:67 
2.2 

28:38 
9.6 

Th 

1 

0:41 
10.0 

621 
2.1 

12:50 

n.o 

.  1 

18:50  ; 
1.3 

S 

2 

8:80 
2.0 

9:62 
9.6 

16:M 
2.2 

22:24 

9.8 

N 

Tu 

2 

6:21 
2.8 

11:56 
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17:69 
1.6 

.    .    . 

F 

2 

1:29 
10.8 

7:06 
1:5 

13:86 
11.8 

19:80 
0.7 

i 

9 

3 

4:87 

1.8 
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10.0 

17:06 
1.6 
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W 

3 
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10.2 
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12:66 
11.0 
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1 

3 
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11.4 
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0.9 
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12.3 
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0.3 

p 

M 

4 
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0.9 
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L3 
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0.5 
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20:40 
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0.9 
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• 
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0.9 
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0.3 
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0.6 
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-0.1 
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0.3 
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9:46 
0.9 
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LO 
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0.5 
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0.1 
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0.7 
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4:36 
10..2 
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L6 
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0.8 
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12.0 
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0.5 
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4:51 
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10:28 
1.3 
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11.0 
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1.3 
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10:46 
1.9 
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2.2 
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4:42 
10.9 

10:11 
1.2 
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1.0 
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10:68 
L8 
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1.9 
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8.7 
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M 
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10.9 
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2.6 
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8.5 
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8.0 

.    .     .  ' 
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8.8 
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8.2 
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8.6 
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4.0 
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13 
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2.8 

6:66 
9.2 
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3.1 
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9.8 
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I 

0:44 
8.4 

7:10 
8.2 

18:10 
8.8 
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8.0 
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1:44 
4.5 

8:09 
7.6 

14:50 
4.2 

21:18  ' 
7.3 
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14 

1:11 
8.0 

7:42 
8.6 

13:31 
3.6 

20:00 
8.6 

S    14 

1:40 
4.0 

7.8 

14:24 
4.2 

20:36 
7.6 

W  14 

3:36 
4.4 

10:00 
7.9 

16:26 
8.6 

28:09 
8.0 
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15 

2:09 
3.6 

8:36 
8.2 

14:89 
3.9 

20:58- 
8.1 

M   16 

8:00 
4.4 

9:24 
7.7 

16:50 
4.1 

22:16 
7.6 
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4:51 
3.6 

11:21 
8.9 

1726 
2.5 
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8.8 

9:37 
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15:49 
3.9 
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8.0 
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4:19 
4.1 

10:60 
8.1 

16:68 
8.6 

23:39 
8.1 
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9.1 
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2.5 

12:16 
10.2 

18:11 
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8 

17 

4:11 
3.8 

10:41 
8.2 
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18 
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18 
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9.9 
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1824 
10.9 
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0.7 
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0.1 

14:41 
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—0.7 
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12.6 
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12.9 
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7:41 
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14:20 
11.0 
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0.5 
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11.7 

8:46 
-0.4 
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12.6 
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—0.9 
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12.8 

9:45 
-0.9 

16:19 
12.8 
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-0.6 
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2:48 
10.6 

8:19 
0.8 

14:69 
11.4 

20:49 
0.1 
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8:43 
11.8 
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16:00 
12.4 

21:58 
-0.8 
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4:87 
11.7 

10:29 
-0.2 
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11.4 

22:51 
0.6 

>  § 

24 

8:26 
10.7 

8:60 
0.5 

16:37 

n.6 

21:81 
—0.1 

W   24 

1      1 

4:21 
11.7 

10H)6 
—0.3 

16:40 
12.0 

-22:34 
—0.2 

8  ^24 

6:21 
10.8 

11:16 
0.9 

17:58 
10.8 

28:41 
L9 

M 

25 

4:04 
10.9 

9:40 
0.4 

16:18 
11.6 

22:13 
0.0 
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1      i 

6:01 
11.3 

10:49 
0.3 
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11.8 

23:19 
0.6 

C!  S   25 

6:16 
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12:16 
2.1 

18:68 
9.2 
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4:44 

10.8 

10.-24 
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11.4 

22:59 
0.8 
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6:46 
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11:38 
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18:11 
10.4 
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N  M   26 
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7:28 
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9.9 
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Tu  27 

1 

2:81 
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8:69 
8.6 
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8.8 

1     l'^*' 
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12.^ 
1.6 
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1:14 
2.7 
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2.9 
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8.7 
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1 
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9.1 
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2.0 

..•    . 
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S 
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14:19 
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20:42 
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8.4 

10:40 
9.1 

16:66 
2.8 
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9.1 
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2.1 
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18:40 
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31 
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2.0 
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OCTOBER. 

tof  High  and 
ater. 

NOVEMBER. 

tof  High  and 
ater. 

SS 

DECEMBER. 

— 

s 

Dayof-- 

TimeandHeiffa 
Low  W 

S 

Day  of— j 

Time  and  Heigti 
Low  W 

Dayof-| 

Time  anc 

1:50 
10.6 

I  Height  of  High  and 
LowWater. 

i 

W. 

8 

Mo. 

W. 

Mo. 

W. 

Mo. 

1 

1 

1:11 
10.7 

6:54 
1.5 

13:19 
11.5 

19:14 
0.8 

Tu 

1 

1:60 
1L3 

7:29 
LO 

14KJ3 
U.S 

19:40 
0.8 

• 

Th 

7:80 
L4 

14:08 
10.8 

1 
19i»' 
L4 

§ 

2 

1:46 
11.4 

7:28 
1.0 

13:66 
12.1 

19:4) 
0.5 

• 

W 

2 

2:16 
1L2 

7:58 
0.8 

14:80 
ILO 

20:02 
0.8 

F 

2 

2:16 
10.6 

19:66 
L2 

14:34 
10.1 

20:00 
L3 

• 

M 

3 

2:19 
11.7 

7:54 
0.6 

14:29 
12.1 

20:11 
0.4 

A 

Th 

3 

2:40 
ILO 

8:18 
0.8 

14:56 
10.6 

20.-25 
0.9 

8 

3 

2:41 
10.5 

8:24 
LO 

16:00 
9.8 

20:28 
L3 

Tu 

4 

2:45 
11.6 

8.-20 
0.5 

14:56 
1L7 

20:36 
0.4 

F 

4 

3:02 
10.6 

8:44 
0.8 

15:19 
10.1 

20:49 
LO 

s 

§ 

4 

3:10 
10.4 

8:56 
0.9 

15:28 
9.7 

21:00 
L4 

W 

5 
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8:46 
0.5 

15:24 
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0.6 

S 
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15:41 
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L4 

M 

5 

8:89 
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9:81 
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9.5 
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L5 
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0.7 

15:48 
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0.9 

s 

6 

8:60 
10.0 

9:45 
L2 

16:08 
9.3 

21:49 
1.8 
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6 

4:11 
10.0 
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L3 

16:36 
9.3 
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L9 
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F 

7 

8:56 
10.3 

9:39 
1.0 

16:11 
9.9 

21:48 
L3 

S 

M 

7 

4:20 
9.6 
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L7 

16:42 
8.9 

22:26 
2.4 
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7 

4:54 
9.8 
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L7 

17:23 
9.0 
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S 

8 
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1.4 
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L9 
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2.3 
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13 
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L4 
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28^57 
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16:56 
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14 
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LO 
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W 

14 

5:65 
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S 
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17:44 
LO 

Tu 

15 

0.-26 
1L5 

6:18 
0.0 

12:45 
12.1 
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11.2 

18:49 
L2 

A 

W 

30 

1.-22 
10.5 
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ion  of  consecutive  heights  will  indicate  whc 
1  Low  Water  Springs,  which  is  approximat 
0  feet  below  mean  Nca  level.    To  find  the  d 
inus  (-)  sign  is  before  the  height,  in  whiol 
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quar.;  E.  moon  on  the  equaU>r;  N,  S,  moon 
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Ity  Charts  for  this  region,  and 
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bove  heights  to  the  plane  used 
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all  hours  less  than  12  are  in  the 
s  after  noon;  for  instance.  15:47 

farthest  north  or  south  of  the  , 
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Day 
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^~ 

—   — 

DECEMBER. 
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Time  and  Height  of  Hi| 
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1.0 

16:16 
18.3 

28:3t. 

1.5 

W 

5 

4:16 
14.7 

10:66 
-0.6 

16:28 
14.7 

28:10 
-0.2 
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5:39 
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27 
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2.1 

6:56 
16.8 

13:18 
3.1 
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16.7 

Th 

28 

0:10 
2.2 

5:56 
16.9 

12.-20 
2.9 

18:10 
16.8 

S 

28 

0:80 
2.7 

6:18 
16.1 

12:42 
3.6 

18:36 
16.2 
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1:46 
2.5 

7:48 
16.8 
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29 
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3.0 
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16.1 

12:49 
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15.9 
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1:07 
3.8 
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15.4 

13:20 
4.3 

19:24 
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2:35 
2.9 

8:45 
15.4 
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4.0 
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S 

30 

1:11 
3.8 

7:05 
15.2 

13:22 
4.6 
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14.9 

c 
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1 
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8.8 

2:50 
4.3 

7:55 
14.7 
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5.4 

20:20 
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[uar.;  £,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day 
feet  and  tenths,  are  reckoned 
h  Charts  for  this  region,  and  ' 
height  to  the  sounduigB  given 

less  than  12  are  in  the  forenoon 
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—      — 

1 
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- 
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Time  and  Helf  ht  of  High  and 
LowWater. 

s 

Day  of— 

Time  an 
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15.0 
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Time  and  Height  of 'High  and 
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W 

7 

0:11 
0.5 

6:02 
18.0 

12:26 
0.9 

18:20 

18.1 

1 
i 

F 

8 

4:52 
18.1 

U:15 
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0.6 
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A 

F 

9 

1:10 
2.5 

7:00 
16.3 

13:21 
8.1 

19:19 
15.9 
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16.9 

S 
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14.7 

M 

11 
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1.0 
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2.0 
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17.4 

Th 

11 
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7:49 
15.9 
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}) 
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11 
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IE 

W 

13 

2:35 
2.9 
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14.0 
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12.5 
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14.5 

16:40 

4.8 

21:68 
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14 
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13.8 
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6.4 

22:43 
12.9 

W 

14 

6:26 
7.2 

12:00 
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18:21 
6.6 
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16 

4:10 
4.8 

10:27 
14.0 

16:32 
5.6 

22:66 
14.1 

M 

15 

4:49 
6.6 

11:28 
13.1 

17:36 
6.8 

23:57 
12.9 

Th 

15 

0:38 
18.2 

7:07 
6.1 

13:08 
14.3 
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A 

S 

16 

5:00 
5.6 

11:24 
18.8 

17:34 
6.0 
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13.8 

Tu 

16 
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6.6 

12:34 
13.6 
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F 

16 
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14.7 

8:12 
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3.0 

s 

17 
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5.8 

12:20 
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18:42 
6.9 

:  :  : 

S 

W   17 
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13.6 

7:87 
6.6 
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14.6 

20:11 
4.8 

S 

17 
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14:60 
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1.0 

M 

18 
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14.0 

7:10 
5.6 

13:14 
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Th 

18 

2:02 
14.7 

8:37 
4.1 

14:-27 
15.9 
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s 

18 

8:16 
18.2 

9:42 
0.6 

15:33 
19.5 
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-0.6 

1 

Tu 

19 

1:38 
14.5 

8:10 
4.6 

14.-04 
15.8 

20:40 
4.2 

F 

19 
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2.6 

15:14 
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L6 

o 

M 
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s 

W 

20 
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8.6 

14:60 
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o 

S 

20 
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17.6 

10«7 
1.2 

16:68 
18.6 

21:28 
0.2 

£ 

Tu 

20 

4:36 
20.4 

10:69 
— L5 

16:56 
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28:20 
— L9 

Th 

21 

8:13 
16.1 

9:46 
2.7 

15:35 
17.1 

22:08 
2.0 

s 

21 

4:21 
18.6 

10:46 
0.2 

16:40 
19.1 

23  07 
-0.7 

P 

W 

21 

6:16 
20.6 

11:37 
—1.7 

17:38 
21.2 

23.69 
—1.6 

O 

F 

22 

8:56 
16.9 

1037 
1.9 

16:17 
17.9 

22:60 
1.2 

M 

22 

6H)1 
19.3 

11:24 
-0.4 

17:19 
20.2 

23:46 
—1.0 

Th 

22 

6:62 
20.3 

12:16 
-1.1 

18:16 
20.4 

. 

S 

23 

4:40 
17.5 

nm 

L3 

16:68 
18.5 

23:29 
0.6 

E 

Tu 

23 

5:40 
19.5 

12:02 
—0.6 

17:59 
20.3 

.    .    . 

F 

23 

0:39 
-0.5 

6:33 
19.8 

12:66 
0.0 

18:59 
19.0 

1 

s 

24 

5:20 
17.9 

11:45 
1.0 

17:38 

18.8 

W 

24 

0:26 
-0.9 

6:19 
19.3 

12:40 
-0.1 

18:40 
19.7 

S 

24 

1:21 
—0.9 

7:19 
17.9 

18:40 
1.6 

19:49 
17.2 
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25 
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0.4 
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18.0 
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1.1 

18:20 
18.7 

P 

Th 

25 
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-0.2 

7H)0 
18.5 

13:19 
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18.6 
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25 

2.'07 
2.7 

8:11 
16.2 

14:81 
8.1 

20:50 
15.4 
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26 

0:49 
0.5 

6:42 
17.8 

13.-04 
L4 

19:04 
18.3 

F 

26 

1:46 
1.0 

7:46 
17.4 

14:01 
1.9 

20:12 
17.2 
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3.-02 
4.6 

9:19 
14.7 
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14.0 
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7:80 
17.3 

13:44 
2.0 

19:60 
17.6 

c 

S 

27 

2:30 
2.4 

8:37 
16.1 

14:60 
3.2 

21:11 
15.7 

Tu 

27 

4.*22 

5.8 

10:50 
14.0 

17:10 
5.5 

23:42 
18.7 

Th 

28 

2:12 
1.7 

8:16 
16.5 

14^28 
2.8 

20:42 
16.8 

S    28 

8.-24 
4.0 

9:40 
14.8 

15:68 
4.6 

22:23 
14.5 

W 

28 

6K)6 
6.0 

12:16 
14.4 

18:47 
5.0 

.•    .    . 

C 

F 

29 

8:00 
2.6 

9:10 
16.7 

15:18 
3.6 

21:40 
16.9 

Mi  29 

4:36 
5.3 

11KB 
14.2 

17:18 
6.3 

23:51 
14.1 

Th 

29 

1:07 
14.2 

7:29 
4.8 

13.-26 
16.3 

20:01 
8.7 

'  P 

S 

30 

8:55 
3.7 

10:14 
15.0 

16:20 
4.4 

22:46 
15.2 

N 

Tu  30 

6:10 
5.7 

12:25 
14.4 

18:65 
6.0 

F    30 

2:06 
15.3 

8:26 
3.2 

14:20 
16.6 

20:52 
2,2 

s 

1 

31 

5:00 
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OCTOBER. 

Time  and  Heicht  of  Hi| 
LowWater. 

NOVE 

MBKR. 

i  Heiffli 
Lowl* 

9:66 
0.6 

"~ 

DECEMBER. 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

fh  and 
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Dayol- 
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3:80 
17.9 

t  of  High  and 
ater. 
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Mo. 

W.  Mo. 
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0.6 
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0.6       18.7 

22:07 
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11:10 
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W     7 

1.-02 
4.2 

7:00 
16.6 
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s 

8 
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20:53 
12.7 

!  F    11 

j 

4:12 
6.6 

11:46 
13.6 

17:06 
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►n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reclconed 
arts  for  thi.s  region,  and  which 
to  the  soundings  given  on  the 

hours  less  than  12  are  in  the 
ifter  noon;  for  instance,  15:47  is 

1    •-•  * 

#,  ne^ 
equator;  A 

r  moon;  }),  Ist  quar.;  O.  '"11  moon;  C,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

uar.;  IS,  moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 

Digitized  by 


Google 


286 


HAVRE,  FRANCE,  1910 


APRIL. 

MAY. 

JUNE.                                  1 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

B  Dayof- 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

Mo. 

a  w. 

Mo. 

F 

1 

0:55 
20.8 

7:35 
3.3 

13:18 
20.0 

19:56 
4.1 

S 

1 

1:11 
20.0 

7:57 
3.8 

13:40      20:21 
19.2         5.0 

1 

2:44 
18.7 

9:37 
8.9 

16:21 
18.4 

4.8 

8 

S 

2 

1:36 
19.7 

8:18 
4.2 

14K)4 
18.8 

20:43 
5.2 

c 

M 

2 

2K» 
18.9 

8:51 
4.5 

14:89      21:21 
18.0         6.7 

Th 

2 

8:60 
18.3 

10:40 
3.8 

16:32 
18.6 

28:14 
4.4 

d 

s 

3 

2:2« 
18.4 

9.12 
5.1 

15:02 
17.4 

21:42 
6.1 

Tu 

3 

3«4 
17.8 

9:58 
6.0 

15:46      22:32 
17.4         5.9 

E    F 

3 

5H)e 
18.6 

11:50 
3.8 

17:45 
19.8 

,     .     . 

M 

4 

3:31 
17.2 

10:20 
5.7 

16:11 
16.6 

22:59 
6.5 

W 

4 

4:19 
17.4 

11:10 
4.7 

17:05      23:51 
17.6         5.1 

S 

4 

0:26 
8.4 

6:17 
19.5 

13KW 
2.4 

18:M 
20.6 

Tu 

5 

4:50 
16.7 

11:41 
5.6 

17:39 
16.8 

Th 

5 

6:41 
18.1 

12:31 
3.7 

1856    .    .     . 
19.1    .    .    . 

s 

5 

1:40 
2.2 

7:25 
20.8 

14:10 
L4 

19-JV4 
21.  h 

W 

6 

0:81 
5.8 

6:18 
17.6 

18:24 
4.2 

19:06 

18.5 

E 

F 

6 

1:16 
3.6 

6:58 
19.8 

13:50      19:35 
2.0       20.9 

P 

M 

6 

2:44 
0.9 

8:22 
2L9 

15:11 
0.5 

20:4fi 

22.8 

Th 

7 

2:09 
4.0 

7:37 
19.6 

14:86 
2.1 

20:11 
•20.7 

s 

7 

2:22 
L6 

8:01 
21.6 

14:48      20:29 
0.4        22.6 

•  Tu 

1 

7 

8:41 
-0.1 

9:14 
22.6 

16:06 
-0.1 

2135 
23.2 

F 

8 

8K)4 
1.7 

8:35 
2L7 

16:27 
0.2 

21:00 
22.7 

P 

s 

8 

3:16 
0.0 

8:51 
23.1 

15«9      2M2 
—0.8       23.9 

w 

8 

4:32 
-0.7 

10:00 
22.9 

16:57 
-0.2 

22:19 
23.2 

E 

S 

9 

8:49 
—0.1 

9:20 
23.4 

16K)9 
—1.3 

21:41 
24.1 

• 

M 

9 

-LI 

9:36 
24.0 

16:24      21:56 
— L4        24.4 

NiTh 

9 

5:21 
-0.7 

10:45 
22.6 

17:46 
0.3 

23:01 

P 

H 

10 

4:29 
— L4 

10:01 
24.4 

16:49 
—2.1 

22:20 
24.8 

Tu 

10 

4:46 
-L6 

10:19 
24.2 

17:09      22:37 
—1.3       24.3 

F 

10 

6:10 
-0.3 

11:80 
21.8 

18«5 
LO 

23:4:> 
21.6 

M 

11 

5:06 
-2.0 

10:40 

24.8 

17:29 
—2.1 

22:58 
24.9 

W 

41 

6:31 

— L4 

11:00 
23.7 

17:56      23:18 
—0.6       23.5 

S 

11 

6:59 
0.6 

12:11 
L7 

19:25 
2.1 

Tu 

12 

5:46 
— L8 

11:18 
24.4 

18:08 
—1.4 

23:35 
24.2 

N 

Th 

12 

6:17 
—0.6 

11:40 
22.7 

18:41      23:56 
0.6       22.2 

is 

12 

0:28 
20.3 

7:49 
20.9 

12:57 
19.4 

20:16 
3.3 

W 

13 

6:25 
—0.9 

11:66 
23.4 

18:48 
-0.1 

F 

13 

7K)1 
0.6 

12:21 
2L1 

1931    .    .    . 
2.2    ..    . 

IM 

13 

1:11 
19.0 

8:40 
2.8 

13:45 
18.2 

21:10 
4.3 

Th 

14 

0:14 
22.8 

7:08 
0.5 

12:36 
2L8 

19:34 
L7 

S 

14 

0:39 
20.6 

7:86 
2.2 

13:06      20:26 
19.4         3.7 

})iTu 

14 

2K)0 
17.7 

9:36 
3.8 

1438 
17.2 

22:08 
6.1 

K 

F 

15 

0:54 
21.0 

7:56 
2.2 

13:19 
19.7 

20:25 
3.7 

H 

15 

1:26 
18.6 

8:52 
3.7 

18:58      21:30 
17.6         5.1 

,W 

15 

2:66 
16.6 

10:33 
4.5 

15:42 
16.5 

23:10 
5.6 

}) 

S 

16 

1:39 
18.9 

8:51 
4.0 

14K)8 
17.6 

21:30 
5.6 

}) 

M 

16 

2:17 
16.8 

10:01 
4.8 

15KK)      22:50 
16.2         6.0 

E  Th 

16 

4:00 
16.0 

11:35 
5.0 

18:20 
16.5 

•     •     * 

s 

17 

2:30 
16.7 

10:07 
5.C 

15:10 
16.6 

23:11 
6.7 

Tu 

17 

3:26 
16.6 

11:22 
5.3 

18:21    .    .    . 
16.0    .    .    . 

;F 

17 

0:14 
6.7 

6:36 
16.1 

12:39 
5.0 

19:10 
16.9 

M 

18 

8:43 
16.0 

11:56 
6.1 

18:57 
15.5 

.    .    . 

W 

18 

6.0 

6:43 
16.0 

12:85      19:16 
6.0        16.9 

AJ  R 

18 

1:16 
6.3 

7:22 
16.6 

13:35 
4.8 

19:43 
17.4 

Tu 

19 

0:44 
6.5 

7:20 
15.8 

13:14 
6.8 

19:51 
16.9 

E 

Th 

19 

1:10 
5.3 

7:35 
16.9 

13:84      20:00 
4.2        17.8 

18 

19 

2:06 
4.8 

7:54 
17.2 

14:26 
4.4 

20K)4 

18.0 

W 

20 

1:49 
6.1 

8:11 
17.3 

14:13 
3.8 

20:36 
18.8 

F 

20 

2:05 
4.3 

8:18 
17.8 

14:26      20:86 
8.4       18.6 

M 

20 

2:51 
4.2 

8:16 
17.9 

15:10 
4.0 

2055 

18.  H 

Th 

21 

2:41 
8.6 

8:53 
18.5 

15K» 
2.4 

21:15 
19.4 

A 

8 

21 

2:61 
S.4 

8:50 
18.6 

15:10      21:02 
2.7       19.3 

;TU 

21 

3:38 
3.5 

8:41 
18.7 

16:50 
8.6 

20:63 
19.5 

B 

F 

22 

8:26 
2.8 

9:26 
19.6 

16:45 
L4 

21:42 
20.3 

H 

22 

8:31 
2.6 

9:09 
19.2 

15:48      21:11 
2.8        19.8 

O'W 

22 

4:07 
8.0 

9:12 
19.8 

16:20 
3.4 

21:27 
20.1 

S 

23 

4:05 
1.4 

9:49 
20.3 

16:21 
0.8 

21:67 
20.8 

M 

23 

4:06 
2.2 

9:19 
19.8 

16:20      21:26 
2.2       20.4 

s'Th 

23 

4:85 
2.5 

9:49 
19.9 

16:48 
3.3 

22:01  : 
20.7 

2 

s 

24 

4:38 
LO 

9:58 
20.8 

16:61 
0.8 

22K)1 
2L2 

o 

Tu 

24 

4:33 
2.1 

9:40 
20.2 

16:44      21:51 
2.4       20.8 

F 

24 

6:04 
2.3 

10:24 
20.4 

17:14 
8.2 

22:38 
21.1 

M 

25 

5K)4 
LI 

10:11 
2L2 

17:13 
L2 

22:21 
21.4 

W 

25 

4:56 
2.1 

10H)9 
20.6 

17.-02      2220 
2.7        2L1 

S 

25 

6:33 
2.2 

11:00 
20.7 

17:49 
8.2 

23:16 
21.3 

Tu 

26 

5:21 
L4 

10:40 
21.8 

17:29 
L7 

22:48 
2L6 

Th 

26 

6:13 
2.2 

10:40 
20.8 

17:26      22:54 
3.0       21.3 

!  S 

26 

6:10 
2.1 

11:40 
20.9 

1857 
8.3 

28:5f, 
21.3 

W 

27 

5:36 
L7 

11:04 
2L4 

17:48 
2.2 

2:^:16 
21.7 

S 

F 

27 

6:41 
2.3 

11:15 
20.9 

17:68      23:29 
8.3       2L2 

M 

27 

6:51 
2,1 

12:22 
20.8 

19:10 
8.3 

:  :  : 

Th 

28 

6.00 
2.0 

11:35 
2L4 

18:17 
2.8 

28:60 
2L4 

S 

28 

6:18 
2.6 

11:53 
20.7 

18:86    .    .    . 
8.7    ..    . 

iTu 

28 

0:40 
20.9 

7-.36 
2.3 

13:10 
20.5 

19:5«> 
3.4 

F 

29 

6:38 
2.5 

12:10 
20.9 

18:51 
8.5 

.    .    . 

s 

29 

0:09 
20.9 

6:59 
2.8 

12:34      19:19 
20.3         4.1 

W 

29 

1:28 
20.4 

8:22 
2.6 

14:00 
20.0 

ao:4(; 

3.6  , 

S 

S 

30 

0:29 
20.9 

7:11 
3.1 

12:54 
20.2 

19:31 
4.2 

c 

M 
Tu 

30 
31 

0:56 
20.3 

1:44 
19.5 

7:46 
3.3 

8:39 
8.7 

18:25      20:08 
19.6         4.5 

14:20      21:04 
18.9         4.7 

gTh 

30 

2:21 
19.7 

9:14 
2.9 

14:65 
19.5 

21:40  ; 

3.8. 

Thetis 
a  comparifi 
from  Meat 
which  is  1 
given  on  t 

The  tl 
forenoon  ( 
15:47  is  8:4 

le«  are  placed  In  the  order  of  occurrence,  w 
ion  of  consecutive  heights  will  indicate  wht 
1  Low  Water  Springs,  which  is  approximat 
1.3  feet  (3.4  meters)  below  mean  sea  level 
be  chart,  unless  a  minus  (- )  sign  is  before  t 
me  used  is  Paris  Mean  Civil,  for  the  meridl 
a.  m.),  all  greater  are  in  the  afternoon  (p. 
7  p.  m. 

ith  their  times  on  the  first  line  and  heights 
ther  it  is  high  or  low  water.    The  heights,  ii 
€ly  the  datum  of  scjundings  on  the  Freno 
To  find  the  depth  of  water,  add  the  tal 
the  height,  in  which  case  subtract  it. 
an  2°  20'  E.;  O"  is  midnight,  12»«  is  noon:  all 
m.)  and  when  diminished  by  12  give  the 

on  the  pjrond  line  of  each  day:  . 
[ifei>t  and  tenths,  are  reckoned  , 
h  Charts  for  this  region,  and  < 
>ular  height  to  the  soundings 

hours  leas  than  12  are  In  the 
times  after  noon;  for  instance. 

#.  nev 
equator;  A 

7  moon:  ^.  Ist  quar.;  Q.  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  P,  moon 

farthest  north  or 

GOUtlL  of  the    1 

\ — . 
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■ 

JULY. 

1 

AUGUST. 

rj 

SEPTEMBER. 

s 

Dtt>oI^ 

riiueand  Height  nf  High  hi  id 
low  Water. 

S 

Dayof^ 

Time  and  Helffhtof  High  and 
LowWater. 

Dayol- 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

8:18 
19.1 

10:10 
3.2 

15:66 
19.2 

22:89 
3.9 

M 

1 

5:01 
17.6 

11:66 
4.8 

17:44 
18.0 

.    .    . 

Th 

1 

2t28 
4.0 

8:41 
17.9 

14:58 
3.7 

20:58 
18.8 

S 

2 

4:25 
18.7 

11:11 
3.4 

17K» 
19.2 

23:44 
3.7 

N 

Tu 

2 

0:51 
4.5 

638 
17.7 

13:44 
4.6 

19:21 
18.5 

F 

2 

8:28 
2.2 

9:27 
19.6 

15:47 
2.1 

21:39 
20.3 

S 

3 

637 
18.8 

12:21 
3.3 

18:15 
19.6 

.    .    . 

W 

3 

2:27 
8.5 

8:18 
18.6 

8.4 

20:39 
19.6 

• 

8 

3 

4K)9 
0.5 

10K)5 
20.8 

16:82 
0.7 

22:33 
21.4  ' 

p 

M 

4 

1:06 
8.2 

6:51 
19.4 

13:44 
2.9 

19:28 
20.3 

Th 

4 

8:80 
2.0 

9:16 
19.8 

15:58 
2.0 

21:33 
20.7 

S 

4 

4:62 
-0.5  . 

10:82 
2L6 

17:12 
0.0 

22:38 
2L9 

1 

Tu 

6 

2:25 
2.2 

8:02 
20.2 

14:69 
2.1 

2030 
21.1 

• 

F 

5 

4:22 
0.6 

lOKM 
20.8 

16:46 
LO 

22:16 
21.4 

E 

M 

' 

5:28 
-0.9 

10:53 
22.0 

17:46 
0.0 

28:00 
22.0 

N    W 

6 

3:82 
1.1 

9:03 
21.0 

16:00 
1.8 

21:25 
21.8 

S 

6 

5:08 
-0.8 

10:41 
21.4 

17:80 
0.5 

22:60 
21.8 

Tu 

6 

6.-02 
—0.6 

11:15 
2L9 

18:15 
0.5 

23:25 
2L9 

'     Th    7 

4:28 
0.2 

9:58 
21.6 

16:58 
0.7 

22:11 
22.1 

s 

7 

5:50 
-0.7 

11:13 
21.6 

18:10 
0.4 

2322 
21.8 

W 

7 

6:30 
0.1 

11:40 
21.6 

18:39 
L3 

28:52 
21.4 

F 

8 

6:18 
—0.8 

10:41 
21.7 

17:41 
0.6 

22:64 
21.9 

M 

8 

6:29 
—0.5 

11:43 
21.5 

18:46 
0.8 

23:53 
2L4 

Th 

8 

6:54 
L2 

12:07 
2L1 

19:00 
2.2 

|8 

9 

6:04 
-0.8 

11:22 
21.4 

18.-27 
0.9 

28:33 
21.5 

E 

Tu 

9 

7K)4 
0.2 

12:13 
21.0 

19:19 
L5 

A 

F 

.  9 

0:28 
20.8 

7:19 
2.4 

12:88 
20.6 

1931 
3.1 

S 

10 

6:49 
0.0 

12K)I 
20.9 

19:11 
1.6 

.    .    . 

W 

10 

0:24 
20.8 

7:87 
1.2 

12:45 
20.8 

19:50 
2.5 

8 

10 

0:66 
19.9 

7:60 
3.5 

13:18 
19.8 

20:03 
4.1 

M 

11 

0:14 
20.7 

731 
0.8 

12:40 
20.2 

19:53 
2.8 

Th 

11 

0:58 
20.0 

8:08 
2.4 

13:19 
19.6 

20:20 
8.5 

D 

S 

11 

1:88 
19.0 

8:24 

4.7 

13:64 
18.5 

20:43 
5.1 

Tu 

12 

0:61 
19.8 

8:12 
1.8 

13:20 
19.3 

20:34 
8.3 

A 

F 

12 

1:84 
19.1 

8:40 
8.6 

18:57 
18.7 

20:55 
4.6 

M 

12 

2:18 
17.7 

9:08 
6.8 

14:40 
17.3 

21:34 
6.0 

E   w 

13 

138 
18.9 

8:56 
2.8 

14H)0 
18.4 

21:15 
4.2 

1> 

8 

13 

2:15 
18.0 

9:16 
4.7 

14:89 
17,7 

21:86 
5.5 

s 

Tu 

13 

3:13 

16.6 

10K» 
6.8 

15:46 
16.3 

22:88 
6.6 

D  Th 

14 

2:15 
17.8 

9:86 
3.9 

14:45 
17.6 

21:58 
6.0 

S 

14 

8KX) 
16.9 

10K>1 
5.8 

1531 
16.7 

22:24 
6.2 

W 

14 

4:22 
16.7 

11:18 
7.2 

16.0 

F 

15 

8:02 
17.0 

10:20 
4.8 

15:35 
16.9 

22:49 
5.8 

M 

15 

8:56 
16.0 

10:56 
6.6 

16:31 
16.2 

23:26 
6.6 

Th 

15 

(Mb 
6.3 

5:47 
16.0 

13K)3 
6.6 

18^28  i 
16.8 

A 

1 

S 

16 

3:55 
16.2 

11:10 
6.6 

16:88 
16.4 

28:48 
6.1 

Tu 

16 

5K)6 
15.7 

12:06 
6.8 

17:46 
16.7 

F 

16 

1:51 
5.0 

7:15 
17.5 

14:27 
4.8 

19:44  ; 
18.7 

» 

17 

4:50 
16.9 

12:18 
6.0 

17:87 
16.5 

.    .    . 

8 

W 

17 

1:08 
6.2 

6:28 
16.2 

13:56 
6.2 

19:01 
17.2 

8 

17 

2:60 
3.0 

8:17 
19.5 

15:16      20:36  ' 
2.8  -    20.7 

M 

18 

0-.57 
6.0 

6:09 
16.2 

1830 
6.9 

18:43 
17.0 

Th 

18 

230 
5.0 

7:41 
17.4 

14:59 
4.9 

20K)7 
18.6 

S 

18 

3:36 
LI 

9:01 
2L5 

15:55 
LO 

21:18  i 
22.4  1 

!Tu 

19 

2K» 
5.4 

7:16 
16.9 

14:84 
5.4 

19:89 

17.8 

F 

19 

8«i 
8.4 

836 
18.9 

15:46 
8.5 

20:64 
20.0 

O 

M 

19 

4:14 
-0.4 

9:42 
23.0 

16:30 
—0.3 

21:58  \ 
28.7 

8    W 

20 

8:01 
4.4 

8K)8 
17.8 

16:24 
4.5 

20:26 
18.8 

O 

8 

20 

4HJ6 
1.9 

9:20 
20.5 

16:22 
2.2 

21:36 
2L4 

E 

Tu 

20 

4:50 
— L8 

10:18 
24.1 

17H)4 
—1.0 

22:36 
24.3  j 

Th 

21 

8:46 
8.4 

8:51 
18.9 

16K)4 
8.7 

21K» 
19.9 

S 

21 

4:41 
0.6 

9:59 
21.8 

16-.65 
LI 

22:15 
22.5 

P 

W 

21 

6:26 
—1.7 

10:56 
24.4 

17:38 
-1.1 

23:12 
24.4 

0    F 

22 

4:24 
2.4 

9:82 
19.8 

16:40 
3.0 

21:49 
20.7 

M 

22 

6:16 
-0.1 

10:38 
22.6 

17:29 
0.6 

22:53 
23.2 

Th 

22 

6:00 
— L8 

11:32 
24.2 

18:15 
—0.7. 

23:60 
23.8 

S 

23 

4:56 
1.7 

10:11 
20.7 

17:10 
2.6 

22:28 
21.4 

K 

Tu 

23 

5:48 
-0.5 

11:18 
23.2 

18:00 
0.2 

28:80 
28.4 

F 

23 

6:40 
-0.4 

12:09 
28.3 

18:65 
0.3 

•     •     • 

s 

24 

6:31 
1.2 

10:50 
2L4 

17:42 
2.1 

28K)5 
21.9 

W 

24 

6:22 
-0.5 

11:51 
28.2 

18:86 
0.4 

.    .    . 

8 

24 

0:28 
22.6 

7:20 
LI 

12:48 
2L8 

19:40 
L8 

1      M 

25 

6H)4 
0.9 

11:29 
2L8 

18:16 
1.9 

28:44 
22.2 

P 

Th 

25 

0:09 
28.2 

6:69 
0.0 

12:80 

22.8 

19:15 
1.0 

CC 

H 

25 

1:10 
20.8 

8K)7 
2.9 

13:82 
19.9 

20:30 
8.5 

Tu 

26 

6:40 

0.8 

12:10 
21.9 

18:56 
1.9 

.    .     . 

F 

26 

0:60 
22.8 

7:40 
1.0 

18:11 
21.7 

19:59 
1.9 

N 

M 

26 

1:67 
18.7 

9H)2 

4.8 

14:26 
17.8 

21:32 
5.2 

E  w 

27 

0:27 
22.0 

7:20 
LO 

12:51 
21.7 

19:38 
2.1 

a 

8 

27 

1:81 
21.0 

8:25 
2.4 

13:56 
20.3 

20:46 
8.2 

Tu 

27 

2:57 
16.6 

10:18 
6.4 

15:27 
16.0 

23:14 
6.2 

Th 

28 

1K)7 
21.5 

1.6 

18:86 
21.1 

20:22 
2.5 

S 

28 

2:20 
19.8 

9:14 
8.9 

14:49 
18.6 

21:41 
4.6 

W 

28 

4:18 
15.2 

1258 
6.7 

19:10 
15.6 

.    .    . 

C    F 

29 

1:54 
20.6 

8:49 
2.3 

14:26 
20.2 

21:11 
3.3 

M 

29 

8:18 
17.5 

10:20 
5.4 

15:64 
17.0 

22:59 
5.6 

Th'29 

1 

1:08 
6.5 

7:47 
16.4 

13:45 

5.4 

20:07 
17.1 

P|  S 

30 

2:49 
19.5 

9:41 
3.8 

15:21 
19.1 

22:06 
4.0 

N 

Tu 

30 

4:38 
16.2 

12:09 
6.2 

17:26 
16.3 

F|30 

2:13 
3.9 

8:36 
18.1 

14:42 
8.6 

20:53 
18.7 

1 

1 

31 

3:49 
18.3 

10:40 
4.2 

16:26 
18.3 

23:15 
4.6 

W 

31 

1K)9 
5.6 

7:38 
16.4 

13:54 
5.4 

20:<M 
17.2 

The  tl^ 

acomparlB 

from  Mean 

which  is  11 

.  on  the  cha 

les'are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximat 
3  feet  (3.4  meters)  below  mean  sea  level. 
It,  unless  a  minus  (  — )  sign  is  before  the  h 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  height*,  i 
«ly  the  datum  of  soundings  on  the  Frenc 
To  find  the  depth  of  water,  add  the  tabular 
eight,  in  which  case  subtract  it. 

>n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
h  Charts  for  this  region,  and 
height  to  the  soundings  given 

The  til 
,  noon  (a.  ib 
1  3:47  p.  m. 
i        •.  nev 
1  equator;  A 

ne  used  is  Paris  Mean  Civil,  for  the  raeridiai 
u),  all  greater  are  in  the  afternoon  (p.  m.)  a 

a  2°  20'E.:  Oh  is  midnight 
nd  when  diminish(?d  by 

,12»»  is  noon;  all  he 
12  give  the  times  a 

►urs  less  than  12  are  in  thefore- 
fter  noon;  for  instance,  15:47  is 

T  moon;  'J),  lat  quar.;  Q.  ^"^1  moon;  (^.  3d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E. 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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HAVRE,  FRANCE,  1910. 


OCTOBER. 

NOVEMBER. 

DECEMBER.                           l| 

94 

Dayof- 

Timeand  Heieht  of  High  and 
LowVater. 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  water. 

1 

99 

Dayof— 

Timeand  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

MO. 

S 

1 

8.-M       9:17 
2.1      19.7 

16:30      21:30 
1.9       20.2 

Tu 

1 

4Htt 
0.6 

9:46 
21,1 

16:20 
0.7 

21:60 
21.0 

# 

Th 

1 

4:10 
2.1 

9.-28      1625 
20.2        1.9 

21:40  ! 
20.0 

s 

2 

3:49       9'.60 
0.9      21.0 

16:10      22:00 
0.7       21.8 

• 

W 

2 

4:86 
0.6 

9:68 
21.4 

16:50 
0.8 

22K)2 
2L2 

F 

2 

4:40 
2.8 

9:46     16:62 
20.6        2.0 

22100 

E 

• 

M 

3 

4:28     10:18 
-0.4      21.7 

16:47      22:18 
0.0       21.8 

A 

Th 

3 

6.-02 
0.9 

10:11 
21.6 

17:12 
1.1 

22:26 
21.2 

S 

3 

6:02 
2.6 

10:11      17:10 
21.0        2.2 

22:30 

20.5 

Tu 

4 

6K)2     10:26 
-0.6      22.0 

17:17      22:38 
0.1       22.0 

F 

4 

5:28 
L6 

10:85 
21.4 

17:27 
L7 

22:56 
21.2 

8 

S 

4 

6:20 
8.0 

10:40     17:80 
21.0        2.4 

23K>2 

20.6  j 

W 

5 

5:32     10:43 
-0.1       22.0 

17:42      22:65 
0.6       21.8 

S 

5 

5019 
2.4 

11:02 
2L4 

17:48 
2.2 

23:20 
2L0 

M 

5 

6:45 
8.4 

11:14      18.-08 
21.0        2.6 

23.36  i 
20.5 

Th 

6 

6:58      11.07 
0.7      21.8 

18K)0      23:20 
1.8       21.6 

s 

6 

6.-06 
8.1 

11:83 
21.1 

18:18 
2.H 

23:68 
20.5 

Tu 

6 

6:20 
8.8 

11:52      18:40 
20.8        2.8 

.     .     .  , 

A 

F 

7 

.6:12     11:82 
1.7       21.5 

18:18      28:48 
2.0       21.2 

S 

M 

7 

6:36 
8.8 

12:10 
20.5 

18:55 
3.4 

.    .    . 

W 

7 

0:16 
20.2 

7K)0      12:38 
4.2       20.4 

19:25 
3.3 

S 

8 

6:87     12:02 
2.7      21.0 

18:48    .    .    . 
2.9    ..    . 

Tu 

8 

0:86 
19.8 

7:15 
4.6 

12:52 
19.7 

19:40 
4.2 

Th 

8 

1K» 
19:8 

7:4o      13r20 
4.5       19.7 

20:13 

H 

9 

0:20       7:07 
20.4        3.7 

12:88      19:22 
20.2"        8.8 

W 

9 

1:20 
18.8 

8HK2 
5.4 

13:40 

18.7 

20:32 
4.H 

})    F 

9 

1:52 
19.1 

8:87      14:14 
4.8       19.0 

21KB 
4.0 

8 

M 

10 

0:58       7:42 
19.6        4.7 

13:18      20:06 
19.2         4.7 

J> 

Th 

10 

2:13 
17.8 

9KK) 
6.0 

14:38 
17.6 

21:35 
6.2 

S 

10 

2:60 
18.6 

9Ao     15:17 
4.9       18.8 

22:10 

4.0  i 

}) 

Tu 

11 

1:44       8:28 
18.8        5.8 

14:06      20:57 
17.9         5.6 

F 

11 

8:17 
17.2 

lOKM 
6.1 

16:48 
17.1 

22:46 
6.0 

£ 

S 

11 

3:56 
18.4 

10:40     16:26 
4.7       18.8 

23:15 
S.7 

W 

12 

2:88       9:27 
17.0        6.6 

16:06      22:04 
16.8         6.1 

S 

12 

4:84 
17.2 

11:23 
5.5 

17.-08 
17.5 

M 

12 

5K» 
18.9 

11:47      17:41 
4.0       18.9 

.     .    . 

Th 

13 

8:47      10:42 
16.1        7.0 

16:22      28:24 
16.2         5.9 

K 

S 

13 

0K)2 
4.1 

6:55 
18.6 

12:40 
4.1 

18:28 
19.1 

|Tu 

13 

0:28 
8.0 

6:21      ViiOO 
19.9        2.8 

18:58 
20.1  1 

F 

14 

6:10     12K)6 
16.4        6.2 

17:62    .    .    . 
17.0    .    .    . 

M 

14 

1:17 
2.5 

7K)6 
20.4 

18:60 
2.2 

19:83 
2L0 

W 

14 

1:87 
2.0 

7:26      14:12 
21.2        1.5 

19:55' 
21.4 

S 

35 

0:58       6:40 
4.7       18.0 

18:40      19:12 
4.4       19.0 

Tu 

15 

2:19 
LO 

8:00 
22.2 

14:46 
0.5 

20:28 
22.6 

plxh 

15 

2:42 
1.0 

8:22      15:14 
22.4        0.8 

20:49  1 

22.4 

s 

16 

2:08       7:46 
2.6      20.2 

14«7      20K» 
2.3       21.1 

W 

16 

8K)9 
—0.8 

8:48 
28.6 

15:83 

—0.8 

21:12 
23.7 

O   F 

16 

8:40 
0.2 

9:13     16K>7 
28.2     -0.6 

21:88! 

22,9 

E 

K 

17 

2:58       8:85 
0.7      22.2 

15:22      20:64 
0.4       28.0 

9 

Th 

17 

8:67 
—1.1 

9:82 
24.4 

16:28 
—1.6 

21:54 
24.2 

N 

S 

17 

4:88 
-0.8 

lOKK)      16d8 
23.5     —1.0 

2225 
2S.0 

o 

Tti 

18 

8:48       9:17 
-0.9      23.8 

16K»      21:36 
—1.0       24.2 

F 

18 

4:48 
—1.8 

10:18 
24.6 

17KB 
— L6 

22:87 
24.0 

s 

18 

6:26 
-0.2 

10:48     17:47 
28.2     -4).  9 

23K)8 
22,6 

p 

w 

19 

4i22       9:56 
—1.7       24.8 

16:40      22:16 
—1.8       24.8 

N 

S 

19 

6:27 
—0.8 

10:64 
24.0 

17:48 
-0.9 

23:18 
28.1 

M 

19 

6:12 
0.8 

11:25     18:84 
22.5     —0.3 

23:52 
21.7 

Th 

20 

5:02     10:34 
—1.9      24.9 

17:17      22:58 
-1.8       24.6 

s 

20 

6:14 
0.8 

11.-86 
22.9 

18:37 
0.1 

.    .    . 

Tu 

20 

.7.'00 
1.8 

12KB     1938 
2L3        0.7 

1 

F 

21 

5:89     11:10 
-1.3       24.4 

17:67      23:32 
-1.0       28.7 

M 

21 

OKW 
21.9 

7K)2 
1.7 

12:17 
21.2 

19:27 
1.5 

W 

21 

0:87 
20.6 

7:50     12*1 
2.3      20.0 

20:14 
1.9; 

s 

22 

6:20     11:50 
-0.2      28.8 

18:88    .    .    . 
0.2    ..    . 

Tu 

22 

0:48 
20.1 

7:58 
8.2 

18K)2 
19.4 

20:24 
3.1 

Th 

22 

1:22 
19.1 

8:42     18-.37 
8.6       18.6 

21:0« 
8.1 

N 

8 

23 

0:12       7K)6 
22.3        1.5 

12:80      19:27 
21.6         1.8 

c 

W 

23 

1:82 
18.8 

9:00 
4.7 

18:68 
17.5 

21:32 
4.4 

c 

F 

23 

2:10 
18.0 

937     1438 
4.6       17.3 

22K)5 
4.1 

M 

24 

0-.54       7:67 
20.4        3.8 

18:18      20:23 
19.6         3.6 

Th 

24 

2:30 
16.7 

10:17 
5.7 

14:66 
16.0 

22:61 
6.0 

E 

8 

24 

8KB 
16.9 

10:40      1538 
5.3       16.2 

23:10 

4.8 

c 

Tu 

25 

1:48       9K)0 
18.2        5.2 

U106      21:84 
17.4         5.1 

F 

25 

6:62 
16.0 

11:87 
5.9 

18:18 
15.8 

S 

25 

6:57 
16.8 

11:58     18.-22 
5.7       15.9 

•    ;    • 

W 

26 

2:40     10:34 
16.2        6.5 

16:12     23:20 
16.5         6.9 

£ 

S 

26 

0:07 
4.9 

6:65 
16.8 

12:48 
6.8 

19:15 
17.0 

M 

26 

0:18 
6.1 

6:58     12:66 
16.6        6.6 

19:20  ' 
16.2 

Th 

27 

5:28     12:13 
16.2        6.4 

18:64    .    .    . 
15.6    ..    . 

s 

27 

1:10 
4.3 

7:43 
17.8 

18:48 
4.3 

20:02 

17.7 

Tu 

27 

1:22 
5.0 

7:46     1SS8 
17.0        5.0 

20K)6 

16.8  1 

F 

28 

0:46       7:27 
5.2       16.8 

18.-22      19:48 
6.3       17.2 

M 

28 

2K» 
8.4 

8:28 
18.6 

14:33 
8.4. 

20:40 
18.5 

A    W 

28 

2:18 
4.7 

8.-22     14:44 
17.6        4.8 

20:42' 
17.5 

1 

S 

29 

1:47       8:15 
3.8      18.3 

14:17      20:32 
3.7       18.6 

Tu 

29 

2:61 
2.7 

8:56 
19.3 

16:16 
2.6 

21:10 
19.2 

Th 

29 

8K)7 
4.2 

8:45  .  1638 
18.2        3.6 

21K»| 
18.  ll 

,E 

s 

30 

2:88       8:53 
2.8       19.6 

15KB      21  K» 
2.2       19.8 

A 

W 

30 

8:84 
2,2 

9:16 
19.9 

16:62 
2.0 

21,-22 
19.7 

F 

30 

8:48 
3.7 

8:58      16K)7 
19.0        3.0 

21:15 
18.8 

M 

31 

3:23       9:24 
1.2      20.6 

15:44      21:35 
1.3       20.6 

8 

• 

S 

31 

4:34 
3.4 

9:23     16:38 
19.6        2.5 

21:42 
19.4 

Jots 

I.  and 

Thetid 
a  comparifl 
from  Mear 
which  is  11 
on  the  cha 

les  are  placed  in  the  order  of  oo( 
on  of  consecntive  heights  will  i 
1  Low  Water  Springs,  which  is 
.3  feet  (3.4  meters)  below  mean 
rt,  unless  aminos  (-)  sign  is  be 

jurrence,  wi 
ndicate  whe 
approxima 
sea  level, 
fore  the  heij 

th  their  times  on  the  first  line  and 
ther  it  is  high  or  low  water.    The  k 
tely  the  datum  of  soundings  on  t 
To  find  the  depth  of  water,  add  th< 
jht,  in  which  case  subtract  it. 

heights  0 
eights,  1 
he  Fren( 
i  tabular 

n  the  second  line  of  eac 
n  feet  and  tenths,  are  rec 
3h  Charts  for  this  regioi 
height  to  the  soundings 

ThetiB 
(a.m.),all 

lie  used  is  Paris  Mean  Civil,  for  the  meridian; 
greater  are  In  the  afternoon  (p.  m. )  and  whet 

}92f/  E.:  O"  ismidnight.  Tit-  is  noon;  all  hours 
I  diminished  by  12  give  the  times  after  noon 

less  than  12  are  in  the  forenoon  1 
for  instance,  15:47  is  3:47  p.  m . 

#,ne\i 
equator;  A 

'  moon;  ^,  Ist  quar.;  Q.  f^l^  moon;  (t«  3d  q 
,  P,  moon  In  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  8,  moon  i 

farthest  north  or  south  of  the 
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' 

Day 

JANUARY. 

FEBRUARY. 

MARCH. 

i 

of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Dayof- 

a  1  W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W.Mo. 

S 

1 

6:10 
13.1 

1130     18:01 
3.6      18.3 

.    .     . 

A 

Tu 

1 

0:09       6:24 
2,3       12.0 

12:03 
3.4 

18:35 
12.06 

Tu 

1 

6:05 
13.3 

10:50 
L9 

17:18 
14.0 

28:22 
1.8 

:S 

2 

0:18 
2,1 

7:01      12:10 
12.3        4.2 

18:51 
12.5 

c 

W 

2 

0:45       6:59 
3.1       11.4 

12:45 
4.0 

19:20 

11.8 

W 

2 

5:26 
12.9 

11:24 
2,3 

17:48 
13.2 

28:54 
2.6 

EM 

3 

1K)6 
8.0 

7:65      12:59 
n.5        4.7 

19:49 
U.9 

Th 

3 

1:29       7:49 
3.9       10.8 

13:88 
4.5 

20:26 
11.0 

Th 

3 

6:56 
12.4 

12:03 
3.0 

18:27 
12.4 

:  :  : 

A  Tu 

4 

1:68 
3.8 

8:56     13:58 
11.1        5.2 

20:58 
11.6 

F 

4 

2r28       9:15 
4.7       10.3 

14:47 
15.0 

22:10 
10.8 

(L 

F 

4 

0:33 
3.5 

6:35 
11.7 

12:53 
3.7 

19:21 
11.6 

W 

5 

2:56 
4.8 

9:59      15K)1 
11.0        5.4 

22:09 
11.6 

S 

5 
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17-.80 
13.4 

2S«9 
2.7 

Th 

28 

8:52 
13.8 

9:58 
L2 

16:22 
13.9 

22:12 
2.0 

S 

28 

4K>7 
18.6 

10:24 
LS 

16:48      22:38 
18.3         2.7 

Tu28 

628 
13.7 

ii-.5a 

LI 

1822 
13.0 

233« 

F 

29 

4:20 
18.5 

10:85 
L5 

16:66 
13.3 

22:48 
2.7 

s 

29 

4:45 
13.2 

11:10 
L6 

17-.86      28:18 
12.8         3.3 

W  29 

620 
18.4 

12:46 
L5 

1921 
12.6 

S 

S 

30 

4:55 
13.1 

11:19 
2.0 

17:40 
12.7 

23:81 
3.4 

(L 

M 
Tu 

30 
31 

6:32 
12.8 

0:18 
8.8 

12:03 
2.0 

6:82 
12.3 

18«6    .    .    . 
12.2    ..    . 

13:06      19:60 
2.4       1L8 

1 

Th  30 

0:52 
3.4 

722 
13.1 

13:44 

2.0 

2M& 

12.3 

Thetid 
acomparia 
from  Mean 
which  is  8. 
unless  a  m 
Theti 
greater  are 

#.  ne\« 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  is  approximatf 
)  feet  below  mean  sea  level.    To  find  the  d< 
inus  (— )  sign  is  before  the  height,  in  whicl 
me  used  Is  Greenwich  Mean  Civil;  0»»  Is  mid 
in  the  afternoon  (p.  m.)  and  when  diminish 
'  moon;  }).  Ist  quar.;  Q,  full  moon;  (J,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ic 
jly  the  datum  of  soundings  on  the  Admiral 
»pth  of  water,  add  the  tabular  height  to  the 
ti  case  subtract  it. 

Iniffht,  12»»  is  noon:  all  hotirs  lesw  than  12  a 
ed  by  12  give  the  times  after  noon;  for  instac 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  dflr 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  rerion,  and 

soundings  given  on  the  chui, 

re  in  the  forenoon  {a.m.),all 
ce,  15:47  is  8:47  p.m. 
farthest  north  or  south  of  the 
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JULY. 

~ 

AUGUST. 

8EPTEMBEIL                             1 

's 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

p  Day  of— 
S    W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  iMo. 

F 

1 

1:54 
8.6 

8.-23 
13.0 

14:44 
2.6 

21:.38 
12.2 

~|7'T 

3:46      10:47 
3.7       12.8 

16:48 
3.7 

28:28 
12.6 

Th'   1 

0:18 
13.5 

6:19 
2.3 

13K)2 
14.3 

19:02 
3.1 

s 

2 

8K)1 
8.6 

9:38 
18.0 

15:53 
2.5 

22:44 
12.6 

NJTu    2 

5:10      12.02 
3.3       18.6 

18:03 
8.3 

.    .    . 

i  F 

1 

2 

1K)9 
14.6 

7:13 
LI 

13:50 
15.0 

19:44 
2.3 

:  i* 

3 

4:15 
8.3 

10:57 
13.5 

17:08 
2.4 

23:46 
13.2 

W     3 

0:27       6:19 
13.5        2.2 

13:05 
14.4 

19:03 
2.7 

•    8 

3 

1:62 
15.6 

7:57 
0.2 

14:30 
16.6 

20:20 
L7 

p;m 

4 

5:24 
2.6 

12:04 
14.2 

18:07 
2.1 

Th    4 

1:20       7:17 
14.4         1.2 

13:56 
15.0 

19:50 
2.2 

S 

4 

2:32 
16.1 

8:36 
—0.3 

15:07 
15.5 

20:50 
1.5 

Tu     5 

0:89 
14.0 

6:26 
1.7 

13:04 
15.0 

19:02 
1.7 

•    f'   5 

2:07       8K)6 
15.3         0.31 

14:43 
15.4 

20:32 

1.8 

E 

M     5 

3:07 
16.3 

9:12 
—0.4 

15:38 
15.3 

21:17 
1.3 

NW|6 

1:28 
14.7 

7:20 
0.8 

13:58 
15.5 

19:53 
L5 

S      6 

2:47        8:50 
15.7     —0,3 

15:25 
16.5 

21:08 
1.7 

Tu    6 

3:40 
16.0 

9:43 
0.0 

16:07 
14.7 

21:43 
L4 

Th     7 

2:18 
16.2 

8:11 
0.1 

14:48 
16.7 

20:88 
1.4 

^  ^ 

3:25       9:32 
15.9     —0.4 

16:06 
15.2 

21:43 

1.7 

W'    7 

1 

4K)8 
15.5 

10:11 
0.5 

16:29 
14,1 

22:18 
1.5 

'    'f  ,    8 
i 

2:56 
15.4 

8:59 
-0.2 

15:36 
15.6 

21:22 
U6 

M     8 

4:08      10:10 
15.8     -0.2 

16:44 
14.7 

22:15 
1.9 

Th    8 

4:37 
14.8 

10:37 
LI 

16:47 
13.5 

22:38 
1.8 

s    , 

8:38 
15.4 

9:46 
—0.2 

16:28 
15.1 

22:02 
2.0 

E  Tu    9 

4:87      10:47 
16.3         0.4 

17:14 
13.9 

22:46 
2.2 

A 

F     9 

5K)4 
14.1 

11K)7 
L9 

17:15 
12.9 

28:12 
2.3 

s'lo 

4:18 
15.1 

10:30 
0.1 

17.-07 
14.5 

22:40 
2.5 

;w  10 

5:10      ll:-22 
14.6         1.2 

17:44 
13.1 

23:17 
2.6 

S    10 

6:85 
13.3 

11:40 
2.8 

17:40 
12.3 

23:61 
3.0 

1 M    11 

5KX) 
14.6 

11:15 
0.6 

17:85 
13.7 

23:20 
3.0 

Th  .11 

5:45      11:57 
13.8         2.0 

18:13 
12.3 

28:52 
3.1 

1> 

8    11 

1 

6:14 
12,3 

12:17 
8.8 

18:18 
11.6 

Tu   12 

;      1 

5:46 
14.0 

12.00 
L5 

18:40 

12.8 

.    .    . 

A    F   12 

6:26      12:82 
12.9         3.0 

18:44 
1L6 

.    .    . 

I 

12 

0:38 
3.8 

7:06 
1L3 

13K)6 
4.7 

19:12 
10.7 

jE  W.13 

1 

0K)0 
3.6 

6:30 
13.2 

12:48 
2.3 

19:30 
12.0 

d!  S    13 

0:36       7:08 
3.7       12.0 

13:13 
3.9 

19:27 
10.9 

s  Tu  13 

1      I 

1:42 
4.6 

8:28 
10.4 

14:13 
6.6 

20:62 
10.0 

D  Th  14 

0:48 
4.2 

7:22 
12.5 

13:35 
3.3 

20.-27 
11.4 

S    14 

'       1 

1.-24        8:07 
4.4       11.1 

14:05 

4.8 

20:36 
10.3 

W   14 

1       1 

3K)7 
4.9 

10:62 
10.7 

15:67 
6.9 

23:07 
ILl 

'       F    15 

1:85 
4.7 

8:25 
11.9 

14:28 
4.1 

21:30 
11.0 

M   15 

2:27       9:51 
4.9       10.6 

15:10 
5.4 

22:34 
10.4 

.Th  15 

1 

4:47 
4.3 

11:56 
U.9 

17:87 
6.0 

A    S    16 

1 

2:28 
6.0 

9:88 
1L6 

15:27 
4.6 

22:16 
11.1 

Tu  16 

8:53      ll.iiO 
5.0       11.2 

16:45 
5.6 

23:43 
11.4 

F   16 

0K)6 
12.5 

5:65 
3.0 

12:48 
13.1 

18:28 
3.7 

8    17 

3:42 
5.1 

10:48 

n.7 

16:32 
4.8 

28:27 
11.4 

s   W  17 

5:22      12:20 
4.4       12.0 

17:58 
4.7 

sll7 

0:60 
13.8 

6:44 
L5 

13:23 
14.3 

19K)7 
2.8 

Mas 

4:55 
4.8 

11:50 
12.1 

17:30 
4.6 

.    .    . 

Th  18 

0:33       6:20 
12.5         3.2 

18:08 
13.0 

18:48 
3.8 

s 

18 

1:27 
15.1 

7:27 
0.0 

13:59 
15.4 

19:46 
LI 

Tu  19 

0:16 
12.0 

5:54 
4.1 

12:40 
12.5 

18:20 
4.2 

'  F   19 

1:15        7K)8 
18.6         2.0 

13:47 
13.9 

19:30 
2.7 

O 

M 

19 

2:03 
16.2 

8K)6 
-LO 

14:83 
16.2 

20:20 
0.1 

s   W  20 

0:58 
12,7 

6:43 
8.2 

13.-25 
13.0 

19:02 
3.6 

Oi  S    20 

1:51        7:50 
14.4         0.7 

14:22 
14.7 

20:06 
1.8 

E 

Tu  20 

1 

2:38 
16.9 

8:43 
— L7 

15H»7 
16.5 

20:55 
-0.6 

Th  21 

1:85 
13.2 

7:25 
2.3 

14:08 
13.5 

19:40 
3.0 

S    21 

2:27        8:28 
15.3     —0.3 

14:67 
15.8 

20:40 
1.0 

P 

W|21 

8:13 
17.2 

9:21 
—1.9 

15:40 
16.4 

21:82 
-0.7 

G!  f'22 

2:06 
13.8 

8:03 
L4 

14:40 
14.0 

20:17 
2.4 

M   22 

3K)0       9:07 
16.0     —1.0 

15:32 
16.7 

21:18 
0.6 

Th'22 

1 

8:62 
17.1 

lOKX) 
— L6 

16:15 
15.9 

22:10 
-0.5 

S 

23 

2:89 
14.8 

8:42 
0.6 

15:16 
14.4 

20:54 
L9 

E  Tu  23 

8:35       9:44 
16.3     —1.3 

16K)7 
15.7 

21:54 
0.2 

F 

23 

4:88 
16.6 

10:41 
-0.6 

16:53 
16.1 

22:51 
0.2 

■« 

24 

8:15 
14.8 

9:23 
O.Q 

15:49 
14.6 

21:34 
1.5 

W  24 

4:12      10:25 
16.4     — L2 

16:48 
15.4 

22:32 
0.4 

S 

24 

6:17 
16.6 

11:25 
0.8 

17:35 
18.9 

28:37 
L2 

M  25 

3:50 
15.1 

10:03 
-M).3 

16:27 
14.7 

22:13 
L4 

P  Th  25 

4:54      11K)6 
16.0     —0.5 

17.-20 
14.7 

28:18 
0.9 

c 

8 

25 

6:10 
14.1 

12:13 
2.4 

18:25 
12.5 

,Tu  26 

4:8b 
16.2 

10:47 
—0.3 

17K)7 
14.5 

22:53 
1.5 

F   26 

6'M      11:51 
16.3         0.5 

18:03 
13.7 

.    .    . 

n;m;26 

1    1 

0:82 
2.4 

7:22 
12.6 

18:15 
4.2 

19:42 
11.2 

E   w 

27 

5:10 
16.0 

11:32 
0.0 

17:48 
14.0 

•23:88 
1.8 

a 

S    27 

0:00       6:27 
L7       14.3 

12:40 

1.8 

18:64 
12.6 

'Tu27 

1:46 
8.7 

9:17 
1L9 

15.-08 
5.5 

21:42 
1L8 

Th 

28 

5:57 
14.6 

12:18 
0.7 

18:37 
13.8 

S  .28 

0:52       7:82 
2.6       13.0 

13:40 
3.3 

20K»7 
11.5 

W  28 

1 

3:38 
4.1 

10:60 
12.4 

16:66 
6.1 

23K)3 
12.5 

•  c  f 

29 

0:25 
2.4 

6:48 
14.0 

13:10 
L6 

19:83 
12.5 

M   29 

1:68       9:08 
3.6       12.1 

16:06 
4.6 

21:57 
11.2 

Th  29 

6:07 
8.2 

12:00 

ia3 

18:02 
4.1 

.    .    . 

p 

8 

30 

1:19 
8.0 

7:62 
13.2 

14:10 
2.5 

20:45 
11.9 

N 

Tu  30 

8:84     10:60 
4.1       12.5 

•16:64 
4.7 

23:19 
12.3 

f'30 

0:02 
18.7 

6:09 
2.1 

12:50 
14.2 

18:60 
3.1 

H 

31 

2:26 
3.5 

9:12 
12.6 

15:23 
3.6 

22:18 
11.7 

W  31 

6:12     UM 
3.5       18.3 

18:10 
4.0 

' 

a 
fp 
w 

UI 

Theti<3 
oomparifl 
om  Meai 
hichiaS. 
ileasaixL 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  conaecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximate 
0  feel  below  mean  sea  level.    To  find  the  dc 
Inus  (~)  sign  Is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  € 
ther  it  ia  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
^pth.of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

►n  the  second  line  of  each  day; 
a  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
are  in  the 

le  Ufied  Is  Greenwich  mean  civil:  0>>  is  midnJ 
Eiftemoon  (p.m.)  and  when  diminished  by  ] 

ght,  12^  is  noon:  all  hours  less  than  12  are  in  t 
2  give  the  times  after  noon;  for  instance,  If 

he  forenoon  (a.  m 
>:47iH3:47p.m. 

.),  all  greater 

#,  nev 
equator;  A 

r  moon;  }),  Ist  qnar.;  Oi  ^"^^  moon;  ([,  3d  q 
L,  P,  moon  in  apogee  or  perigee.    . 

uar.;  E,  moon  on 

the  equator;  N,  S,  moon  1 

arthest  north  or 

south  of  the 
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OCTOBER,                             1 

NOVEMBER.                            | 

DECEMBER.                          I| 

§ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

H^ 

Dayof- 

Time  and  Height  of  Hi^  and 
Low  Water. 

W. 

Mo. 

W. 

Mo.' 

W.  Mo. 

S 

1 

0:62 
14.9 

7:58 
1.1 

13:83 
15.0 

19:27 
2.2 

Tu 

1 

1:47 
15.6 

7:48 
0.9 

14:13 
14.8 

19:57 
L7 

• 

Th 

1 

2:00 
14.6 

7:48 
2.2 

14:13      19-.57 
14.0         2,0 

s 

2 

1:34 
15.8 

7:40 
0.3 

14:10 
16.4 

19:58 
L7 

• 

W 

2 

2:20 
15.6 

8:16 
LO 

14:88 
14.6 

20:28 
1.4 

F 

2 

2:30 
14.3 

8:11 
2.3 

14:85      20:24 
13.8          1.6 

E 

• 

M 

3 

2:10 
16.2 

8:15 
0.0 

14:42 
15.4 

20:25 
L4 

A 

Th 

3 

2:48 
16.1 

8:38 
L3 

14:58 
14.2 

20:43 
L2 

S 

3 

2:69 
14.0 

8:86 
2.3 

14:54      20:55 
13.7          L3 

Tu 

4 

2:43 
16.2 

8:45 
0.1 

15KJ8 
16.0 

20:48 
L2 

F 

4 

3:16 
14.7 

9:02 
L6 

15:13 
14.0 

21:10 
LI 

s 

s 

4 

8:23 

13.8 

9HM 
2.3 

16:19      21:29 
13.8          L2 

W 

6 

8:13 
15.8 

9:10 
0.5 

15:28 
14.6 

21:10 
M 

S 

5 

8:37 
14.2 

9:25 

L8 

16:86 
13.8 

21:43 
L2 

M 

5 

8:51 
13.6 

9:36 
2.4 

15:49      22:07 
13.7          L2 

Th 

6 

8:88 
15.2 

9:32 
0.9 

15:46 
14.1 

21:85 
LI 

s 

6 

4K)2 
13.8 

10:00 
2.2 

16K)2 
13.6 

22:20 
L5 

Tu 

6 

4:25 
13.3 

10:11 
2.7 

16r34       22:50 
13.5          L4 

A 

F 

7 

4:03 
14.7 

9:48 
L4 

16:05 
13.8 

22:08 
L3 

8 

M 

7 

4:87 
13.2 

10:28 
2.7 

16:36 
13.1 

23:01 
2.0 

W 

7 

6:06 
13.0 

10:M 
3.1 

17K)6       23:39 
13.01          1.8 

S 

8 

4:30 
14.0 

10:25 
2.0 

15:29 
13.4 

22:40 
L7 

Tu 

8 

6:16 
12.7 

11:08 
8.6 

17:16 
12.4 

23:60 
2.6 

Th 

8 

6:56 
12.6 

11:43 
3.5 

17:58    .     .    . 
12.7    .    .    . 

s 

9 

4:59 
18.3 

10:57 
2.7 

17:00 
12.8 

23:20 
2.4 

W 

9 

6K)9 
1L9 

11:58 
4.2 

18:09 
1L7 

:   *   ' 

i> 

F 

9 

0:33 
2.2 

6:68 
12.0 

12:40      19«1 
4.0        12.3! 

S 

M 

10 

6:87 
12.5 

11:35 
3.6 

17:38 
12.0 

.    .    . 

D 

Th 

10 

0:52 
8.2 

7:22 
ILl 

18:04 
5.0 

19:24 
11:1 

S 

10 

1:34 
2.5 

8:15 
1L6 

13-.50      20:18  ; 
4.3        12.2  1 

3) 

Tu 

11 

3.2 

6:27 
11.6 

12:23 
4.6 

18:82 
ILl 

F 

11 

2:05 
3.5 

9:18 
ILO 

14:33 
5.8 

21:10 
1L3 

E 

S 

11 

2:44 
2.7 

9:40 
1L9 

15:04      21:40' 
4.2        Li.5 

W 

12 

1:12 
4.0 

7:47 
10.6 

13:32 
5.5 

19:53 
10.4 

S 

12 

8«7 
3.3 

10:40 
1L9 

16:04 
4.7 

22:37 
12.5 

M 

12 

3:54 
2.4 

10:49 
12.6 

16:19       22:51 
3.6        13.4 

Th 

13 

2:33 
4.4 

10:15 
10.6 

15:12 

5.8 

22:17 
ILO 

E 

S 

13 

4:40 
2.4 

11:36 
13.1 

17:11 
3.5 

28:36 
13.9 

Tu 

13 

5:00 
L9 

11:45 
13.5 

17:23       23:55 
2.5        14.4 

F 

14 

4:09 
4.0 

11:23 
11.9 

16:58 
6.0 

23:27 
12.6 

M 

14 

6:38 
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APRIL. 


Day  of— 


W.  Mo. 


M 
Tu 
W 
Th 
F 


M 


S  I   9 
10 


11 
Tu  12 
13 
14 


W 
Th 


Time  and  Height  of  High  and 
Low  Water. 


F 

15 

S 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

3:50 
3.1 

4:30 
4.1 

5:28 
5.2 

0:20 
15.2 

1:44 
14.9 

3:08 
15.7 

4:17 
17.0 

5:11 
18.6 

5-.58 
19.9 

0:37 
—1.9 

1:18 
—2.2 

1:59 
— L7 

2:40 
-0.8 

3:22 
0.6 

4:06 
2.3 

5:04 
4.1 

6:17 
5.4 

0:56 
14.3 

2:27 
14.0 

8:45 
14.7 

4:42 
15.7 

5:25 
16.7 

6:00 
17.4 

0:27 
0.5 

IKX) 
0.6 

1:30 
1.0 

1:55 
1.6 

2:20 
2.8 

2:47 
2.9 

8:21 
3.5 


9:51 
17.6 

10:87 
16.8 

11:85 
15.8 

6:52 
6.0 

8:28 
5.5 

9:44 
4.3 

10:43 
2.7 

11:83 
1.2 

12:18 
0.0 

6:40 
20.8 

7:20 
21.1 

8:00 
20.8 

8:38 
20.2 

9:19 
19.1 

10:03 
17.7 

10:54 
16.2 

11:58 
14.9 

7:37 
6.0 

8:56 
5.7 

10H)3 
4.9 

10:55 
3.8 

11:37 
2.8 

12:13 
2.2 

6:30 
17.9 

6:58 
18.3 

7:22 
18.4 

7:49 
18.4 

8:15 
18.4 

8:47 
18.2 

9a5 

17.7 


16:U 
3.4 

17K» 
4.2 

18:20 
4.9 

12:48 
15.1 

14:18 
15.3 

15:82 
16.5 

16:34 
18.0 

17:26 
19.5 

18:11 
20.6 

12:59 
-0.6 

13:40 
-0.8 

14:17 
—0.4 

14:59 
0.4 

15:42 
1.5 

16:33 
2.7 

17:35 

3.8 

18:51 
4.4 

13:19 
14.3 

14:41 
14.6 

15:48 
15.5 

16:44 
16.6 

17:27 
17.5 

18:05 
18.0 

12:47 
1.8 

13:17 
1.7 

13:46 
1.8 

14:09 
2.1 

14:38 
2.3 

15:13 
2.6 

15^55 
3.1 


22:16 
17.1 

23:10 
16.1 


19:46 
4.7 

21:06 
3.5 

22:12 
1.9 

23:06 
0.3 

28:53 
—LI 


18:54 
2L2 

19:34 
2L2 

20:15 
20.7 

20:57 
19.9 

21:42 
18.6 

22:82 
17.0 

28:36 
15.6 


20:10 
4.3 

21:21 
3.6 

22:20 
2.6 

23K)9 
1.5 

23:50 
0.8 


18:37 

18.3 

19:07 
18.3 

19:34 
18.2 

20:02 
18.2 

20:33 
18.0 

21:10 
17.6 

21:55 
17.0 


MAY. 


Day  of— 


W.  Mo. 


H 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

H 

8 

m;  9 

Tu'lO 

will 
I 

Th  12 

•  f;i3 

S  1 14 
9  1 15 
M  16 
Tu  17 
W  18 
Th  19 
F  20 
S  ;21 
S  I  22 
M  23 
Tuj24 
W  25 
Th  26 
f'27 


Time  and  Height  of  High  and 
ir  Water. 


Lowl 


3K)4 
4.8 

5Ka 
5.2 

6:24 
6.7 

1:18 
15.5 

2:36 
16.1 

8:42 
17.8 

4:40 
18,7 

5:28 
19.8 

0:10 
—1.4 

0:54 
—1.4 

1:38 
-0.9 

2:20 
0.1 

3:05 
L4 

8:52 
2.9 

4:48 
4.4 

5:53 
5.4 

0:85 
14.5 

1:61 
14.3 

3K)1 
14.7 

.   8:57 
15.4 

4:42 
16.2 

5:20 
17.0 

5:54 
17.6 

0:29 
L4 

1:02 

L8 

1:31 
2.3 

2:00 

2.8 

2:32 
3.3 

3:08 
3.8 

3:52 
4.4 

4:60 
4.9 


10:11 
16.9 

11K)9 
16.2 

12:19 
15.7 

7:58 
5.4 

9:10 
4.3 

10:10 
2.8 

11:06 
1.5 

11:50 
U.3 

6:13 
20.5 

6:56 
20.7 

7:37 
20.5 

8:18 
19.8 

9:00 
18.8 

9:43 
17.6 

10:84 
16.3 

11:33 
15.4 

7:05 
5.9 

8:17 
6.7 

9:21 
5.1 

10:15 
4.2 

10:59 
3.4 

11:89 
2.7 

12:16 
2.3 

6:25 
IH.O 

6:56 
18.2 

7^5 
18.2 

7:56 
18.2 

8:30 
18.0 

9:10 

17.8 

9:57 
17.4 

10:53 
16.8 


16:50 
3.6 

18:00 
4.U 

19:17 
3.8 

13:40 
15.8 

14:56 
16.8 

16.-00 
18.0 

16:54 
19.2 

17:44 
20.1 

12:35 
0.3 

13:18 
-0.5 

14:00 
-0.2 

14:43 
0.4 

15:29 
L2 

16:21 
2.2 

17:21 
8.1 

18:27 
3.7 

13:45 
14.9 

13:59 
15.0 

15:04 
Ib.'b 

16:00 
16.2 

16:48 
16.8 

17:30 
17.2 

18:06 
17.5 

12:50 
2.1 

13:22 
2.0 

13:52 
2.1 

14.-26 
2.2 

15:03 
2.3 

15:47 
2.5 

16:40 

2.8 

17:42 
3.0 


22:51 
16.3 

23:59 
15.6 


20:31 

2.8 

21:36 
1.5 

22:33 
0.2 

28:24 
—0.9 


18.-29 
20.5 

19:13 
20.5 

19:58 
20.0 

20:41 
19.1 

21:28 
17.9 

22:21 
16.6 

28:22 
15.4 


19:37 
3.7 

20:42 
3.3 

21:40 
2.7 

22:30 
2.0 

23:13 
1.5 

23:58 
1.3 


18:39 
17.6 

19:11 
17.7 

19:44 
17.6 

20:18 
17.5 

20:57 
17.4 

21:44 
17.0 

22:38 
16.7 

23:40 
16.3 


JUNE. 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

« 

W. 

Mo. 

W 

1 

6H)1 
5.2 

11:57 
16.5 

18:48 
2.8 

Th 

2 

0:50 
16.2 

7:18 
5.0 

13:07 
16.5 

19:.=« 
i3 

E 

F 

3 

2H» 
16.5 

8iK 
4.2 

14:17 
16.9 

21«l 
1.5 

s 

4 

3:07 
17.3 

9:35 
3.2 

l.'>:24 
17.7 

22:00 
0,7 

s 

5 

4:06 
18.2 

.0:32 
2.1 

16:23 
18.6 

22:55 
0.0 

P 

M 

6 

5:00 
19.0 

11:24 
LI 

17:18 
19.0 

23:46 
-0.3 

• 

Tu    7 

5:49 
19.6 

12:13 
0.4 

18HJ8 
19.4 

W     8 

0:34 
—0.2 

6:35 
19.9 

13:00 
0.0 

mi 

19.5 

N 

Th    9 

1:21 
0.2 

7:19 
19.7 

13:46 
0.0 

1944 

19.0 

F 

10 

1.0 

8:01 
19.2 

14:30 
0.4 

20:30 

8 

11 

2:50 
2.0 

8:48 
18.6 

15:17 
0.9 

21:1H 
17.5 

S 

12 

3:37 
8.1 

9:26 
17.8 

16.-06 
1.6 

22i< 
16.6 

M 

13 

4:27 
4.1 

10:14 
17.0 

16:58 
2.3 

23:00 

D 

Tu  14 

1 

6:22 
6.0 

IIKW 
16.2 

17:66 
2.9 

23:59 

15.1 

W  15 

1 

6.'2S 
6.5 

12:04 
15.7 

18:55 
3.2 

E 

Th 

16 

1:00 
14.7 

7:27 
6.6 

15.3 

19»^ 
S.3 

F 

17 

2:08 
14.7 

8:28 
5.8 

14:11 
15.4 

20:X 
3.i 

A 

S 

18 

16.1 

9:25 
4.8 

15:11 
15.6 

21:46 
2.9 

s 

19 

15.7 

10:17 
4.2 

16KH 
15.9 

22:35 
2.6 

M  20 

4:36 
16.4 

ll«l 
3.4 

16:58 
16.3 

23-20 
2.4 

Tu  21 

5:18 
17.0 

11:46 
2.8 

17:36 
16.7 

o 

W  22 

om 

2.3 

5:58 
17.6 

12:26 
2.8 

18:15 
17.1 

s 

Th  23 

0:40 
2.3 

6:38 
17.9 

13:04 
L9 

]K:H 
17.3 

F   24 

1:17 
2.5 

7K» 
18.2 

13:41 
L7 

19« 
17.4 

S    25 

1:50 
2.7 

7:48 
18.4 

14:16 

L5 

20:10 

17  5 

S,26 

2:26 
8.1 

8:21 
18.4 

14:64 
L5 

]7.6 

M ,  27 

3:03 
8.3 

9:01 

18.3 

15:40 
L5 

2154 
17.5  , 

Tu|28 

1 

3:46 
8.8 

9:47 
18.1 

16:26 
L7 

22-i4  1 
17.4 

W'29 

4:37 
4.1 

10:36 
17.7 

17:20 
1.9 

2319 
17  0 

f. 

Th 

30 

5-JO 
4.5 

1131 
17.3 

18:18 
2.1 

The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  fiwt  line  and  heighto  on  the  second  line  of  each  day; 
a  comiMirison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckon^ 
fmm  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  10.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  tha  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  In  which  ca.se  subtract  It. 

The  time  used  Is  Greenwich  Mean  Civil:  0»«  is  midnight,  12«>  is  noon;  all  hours  less  than  12  are  In  the  forenoon  (a.  m.).  »!' 
greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance.  15:47  is  3:47  p.m. 

#,  new  moon:  ^.  1st  quar.;  O.  '"^1  moon;  ([,  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  ib* 
equator;  A,  P,  moon  in  apogee  or  perigee. 


Digitized  by 


Google 


HULL  ( number  River),  ENGLAND,  1910. 


295 


JULY. 

—     1 

' 

AUGUST. 

1 

of- 

SEPTEMBER. 

' 

1 

s 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

B  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^1 

Day 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

3 

W.  Mo.' 

W.  Mo. 

F 

1 

0:18 
16.7 

6:41 
4.6 

12:34      19:21 
17.0         2.2 

M 

1 

1:59 
15.9 

8:35 
4.4 

14:25 
15.9 

21:11 
3.3 

Th    1 

4:07 
15.8 

10:39 

2.8 

16:60 
16.1 

23:10 
3.2 

8 

2 

1:24 
16.6 

7:52 
4.4 

18:40      20:26 
16.8         2.2 

N 

Tu 

2 

8:12 
16.0 

9:47 
3.7 

15:44 
16.1 

22:19 
3.0 

F     2 

5.-a5 
16.9 

11:33 
L5 

17:44 
17.0 

S 

3 

2:30 
16.8 

9:02 
3.7 

14:50      21:32 
16,9         1.9 

W 

3 

4:19 
16.6 

10:50 
2.6 

16:51 
16.8 

23:19 
2.4 

•  !  S     3 
'       1 

0:00 
2.3 

5:53 
18.0 

12:20 
0.5 

18:29 

17.8 

P  M 

4 

8:85 
17.2 

10K)6 
2.9 

15:58      22:82 
17.3         1.6 

Th 

4 

5:16 
17.4 

11:46 
L6 

17:50 
17.4 

:  ;  ; 

;  ^ 

4 

0:43 
L7 

6:35 

18.8 

13K)0 
-0.1 

19K)6 
18.2 

Tu 

5 

4:35 
17.9 

IIKM 
2.0 

17K)1      23:29 
17.8         LI 

• 

F 

5 

0:11 
L9 

6:07 
18.2 

12:35 
0.7 

18:40 

17.8 

e'm 

1 

5 

1:20 
L3 

7:11 
19.2 

13:39 
—0.3 

19:40 

18.4 

N 

W 

6 

5:29 
18.5 

11:57 
L2 

17:56    .    .     . 
18.3    .     .    . 

8 

6 

0:68 
L6 

6:61 
18.8 

13:20 
0.1 

19:23 
18.1 

Tu    6 

1 

1:64 
L4 

7:45 
19.8 

14:16 
-0.1 

20:09 
18.3 

Th 

7 

0:20 
1.0 

6:19 

18.8 

12:46      18:47 
0.6       18.4 

S 

7 

1:39 
L5 

7:30 
19.1 

14:00 
-0.1 

Ti 

W     7 

2:25 

L8 

8:15 
19.0 

14:44 
0.5 

20.37 
18.1 

F 

8 

1:09 
1.1 

7:05 
19.1 

13:84      19:34 
0.2       18.3 

M 

8 

2:18 
L8 

8:08 
19.1 

14:39 
0.1 

20:39 
17.9 

Th    8 

2:52 
2.3 

8:44 
18.6 

15:13 
L4 

21:05 
17.8 

S 

9 

1:53 
1.5 

7:47 
19.0 

14:16      20:18 
0.2       18.0 

E 

Tu 

9 

2:54 
2.3 

8:43 
18.9 

15:17 
0.6 

21:11 
17.6 

A 

F,   9 

3:19 
3.0 

9:14 
18.0 

15:44 
2.4 

21:36 
17.4 

s 

10 

2:36 
2.1 

8:28 
18.8 

15K)0      21:01 
0.5       17.5 

W 

10 

3.-28 
2.9 

9:16 
18.4 

15:51 
1.3 

21:46 
17.2 

S  jlO 

3:50 
3.7 

9:50 

17.4 

16:18 
3.4 

22:11 
16.8 

!M 

11 

3:17 
2.8 

9K» 
18.4 

15:44      21:43 
LO       17.0 

Th 

11 

4K)1 
8.6 

9:62 
17.8 

16:30 
2.2 

22:21 
16.6 

}) 

S    11 

429 
4.3 

10:31 
16.6 

16:59 
4.6 

22:55 
16.0 

Tu 

12 

4:00 
3.5 

9:48 
17.8 

16:29      22:27 
L6       16.4 

A 

F 

12 

4:36 
4.3 

10:30 
17.0 

17:11 
3.2 

23:01 
16.1 

M 

12 

6:21 
6.0 

11:23 
15.6 

17:65 
6.5 

23:51 
16.2 

E 

W 

13 

4:45 
4.3 

10:31 
17.1 

17:15      28:12 
2.3       15.9 

3) 

s 

13 

5:20 
6.0 

11:15 
16.1 

17:59 
4.1 

23:50 
15.5 

S 

Tu 

13 

6:35 
6.6 

12:30 
14.7 

19:11 
6.0 

:  :  : 

D 

Th 

14 

6-.32 
4.9 

11:19 
16.5 

18K)6    .    .    . 
3.0    ..    . 

s 

14 

6:18 
5.5 

12K>9 
15.3 

18:56 
4.9 

.    .    . 

W 

14 

IKM 
14.6 

8:00 
6.3 

13:53 
14.4 

20:40 
6.6 

F 

15 

0:01 
15.4 

6:27 
6.3 

12:10      19:00 
15.7         8.6 

M 

15 

0:48 
14.9 

7:29 
6.7 

18:16 
14.7 

20:06 
5.2 

Th 

15 

2:26 
14.8 

9:19 
4.3 

15:16 
15.0 

21:51 
4.6 

A 

S 

16 

0:56 
16.0 

7:27 
6.5 

13:07      19:58 
16.2         4.0 

Tu 

16 

1:66 
14.7 

8:46 
6.3 

14:34 
14.5 

21:18 
4.9 

F 

16 

3:41 
16.0 

10:20 
2.7 

16:23 
16.8 

22:49 
3.1 

s 

17 

1:55 
14.9 

8:30 
6.4 

14:13      20:58 
15.0         4.1 

S 

W 

17 

8:10 
15.1 

9:54 
4.3 

15:46 
15.1 

22:20 
4.1 

S 

17 

4:41 
17.4 

11:13 
LI 

17:15 
17.8 

23:89 
L8 

M 

18 

2:55 
15.1 

9:81 
4.9 

16.18      21:56 
15.1         3.8 

Th 

18 

4:14 
16.0 

10:50 

3.]r 

16:48 
16.1 

23:14 
3.1 

s 

18 

6:30 
18.9 

12.'00 
-0.3 

18:00 
19.1 

.    .     . 

Tu 

19 

3:63 
15.7 

10:28 
4.1 

16:18      22:49 
15.5         8.4 

F 

19 

5:08 
17.2 

11:40 
L8 

17:39 
17.2 

.    .    . 

O 

M 

19 

0:21 
0.7 

6:14 
20.1 

12:41 
-L3 

18:41 
20.1 

■S 

W 

20 

4:46 
16.5 

11:17 
3.1 

17:11      23:37 
16.2,       2.9 

o 

S 

20 

0:02 
2.2 

6:66 
18.4 

12A5 
0.6 

18:23 
18.2 

£ 

Tu 

20 

1K)1 
0.0 

6:64 
20.8 

1320 
— L8 

19:20 
20.6 

Th 

21 

5:32 
17.2 

12K)4 
2.2 

17:68    .    .    . 
16.9    .    .    . 

s 

21 

0:45 
1.4 

6:37 
19.4 

13:08 
-0.8 

19M 
19.0 

P 

W 

21 

1:39 
20.2 

7:32 
2L1 

18:58 
— L7 

19:68 
20.7 

C 

F 

22 

0:21 
2.4 

6:16 
18.0 

12:46      18:41 
L4       17.6 

M 

22 

1:24 
LO 

7:16 
20.0 

13:44 
-0.8 

19:43 
19.5 

Th 

22 

2:15 
0.0 

8:10 
20.9 

14:36 
—LI 

20:36 
20.3 

S 

23 

1:02 
2.1 

6:55 
18.7 

13:26      19:21 
0.8       18.0 

E 

Tu 

23 

2K)1 
0.8 

7:64 
20.4 

14:22 
— LO 

20:20 
19.7 

F 

23 

2:52 
0.5 

8:49 
20.2 

15:16 
0.0 

21:16 
19.4 

;  s 

24 

1:40 
2.0 

752 
19.1 

14:04      20:00 
0.4        18.3 

W 

24. 

2:38 
LO 

8:81 
20.4 

15:00 
—0.7 

21:00 
19.5 

S 

24 

3:34 
L5 

9:32 
19.2 

16K)1 
L5 

21:58 
182 

M 

1 

25 

2:16 
2.1 

8:12 
19.3 

14:42      20:40 
0.2       18.5 

P 

Th 

25 

8:14 
L4 

9:10 
19.9 

15:41 
0.0 

21:39 
19.0 

c 

H 

25 

421 
2.7 

1020 

17.8 

16:62 
3.2 

22:46 
16.8 

Tu 

26 

2:54 
2.3 

8:50 
19.3 

15:23      21:20 
0.3       18.5 

F 

26 

8:54 
2.2 

9:52 
19.1 

16:26 
LI 

22:24 
18.1 

N 

M 

26 

5:19 
3.9 

11:19 
16.3 

17:68 
4.7 

23:60 
15.3 

E 

W 

27 

3:34 
2.6 

9:30 
19.1 

16Ky7      22K)4 
0.7        18.2 

c 

S 

27 

4:41 
3.1 

10:40 
17.9 

17:17 
2.4 

23:15 
17.0 

Tu 

27 

6:36 
4.6 

12:35 
14.9 

19:26 
6.6 

•    •    • 

Th 

28 

4:17 
3.1 

10:16 
18.6 

16:64      22:51 
L3        17.7 

s 

28 

6:39 
4.1 

11:36 
16.7 

18:20 
3.7 

.    .    . 

W 

28 

1:10 
14.4 

8:01 
4.6 

14KJ9 
14.4 

20:48 
6.5 

(C 

F 

29 

5:07 
3.7 

11  .-06 
17.9 

17:47      28:46 
2.0        17.0 

M 

29 

0:15 
15.8 

6:51 
4.8 

12:88 
15.5 

19:39 
4.6 

Th 

29 

2:39 
14.6 

9:18 
3.8 

16:36 
14.8 

22:00 
4.6 

p 

S 

30 

6:06 
4.3 

12:02 
17.0 

18:48    .    .    . 
2.8    ..    . 

N 

Tu 

30 

1:31 
16.0 

8:18 
4.7 

14:15 
15.0 

20:59 
4.6 

F 

30 

3:50 
15.6 

10:21 
2.6 

16:41 
16.9 

22:56 
3.6 

S    31 

0:48 
16.3 

7:17 
4.6 

13:09      19:58 
16.2         3.3 

w 

31 

2:55 
16.0 

9:35 
4.0 

15:40 
15.3 

22:10 
4.0 

a 
fr 
w 
u 

The  tic 
compariE 
om  Meai 
hich  la  1( 
aleftiam 

The  til 
■eater  ar€ 

#,  nev 
luator;  A 

lea  are  placed  in  the  order  of  occurrence,  wl 
ion  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Spring!*,  which  is  approximate 
),0  feet  below  mean  sea  level.    To  find  the  6 
inua  (— )  sign  is  before  the  height,  in  whlcl 
ne  used  la  Greenwich  Mean  Civil;  O**  is  mi 
in  the  afternoon  (p.  m. )  and  when  diminish 
r  moon:  J),  Istquar.;  O.  ^uil  moon;  C.  3d  q 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
rher  it  is  high  or  low  water.    The  heights,  ii 
3lv  the  datum  of  soundings  on  the  Admira 
epth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

dnight,  12i>  is  noon;  all  hours  less  than  12 
ed  by  12  give  the  times  after  noon;  for  instan 
[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 
1  feet  and  tenth.s,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

are  in  the  forenoon  (a.m.),  all 

ce,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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HULL  (Huinl)er  River),  ENGLAND,  1910. 


OCTOBER. 

~~ 

NOVEMBER. 

"^ 

— 

■ 

DECEMBER. 

~ 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

?! 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

S 

1 

4:48 
16.8 

11:14 
1.3 

17:30 
17.0 

23:43 
2.5 

Tu 

1 

5:46 
18.1 

12:09 
0.4 

18:13 
18.1 

• 

Th 

1 

0:02 
2.4 

5:54 
17.3 

12:17 
1.5 

18:14 
17.8 

s 

2 

5:84 
17.9 

11:58 
0.4 

18:10 

17.8 

• 

W 

2 

0:30 
L7 

6:21 
18.4 

12:44 
0.5 

18:41 
18.4 

F 

2 

0:39 
2.1 

6:29 
17.4 

12:51 
1.8 

18:45 
18.1 

E 

• 

M 

3 

0:22 
1.7 

6:12 
18.7 

12:38 
—0.1 

18:42 
18.3 

A 

Th 

3 

1:02 
1.6 

6:51 
18.3 

13:15 
1.0 

19:09 
18.4 

8 

3 

1:11 
2.0 

7:01 
17.5 

13:21 
2.3 

19:14 
18.0 

Tu 

4 

0:57 
1.3 

6:48 
19.0 

13:11 
-0.1 

19:11 
18.5 

F 

4 

1:31 
L7 

7:20 
18.1 

13:41 
1.7 

19:36 
18.3 

S 

S 

4 

1:41 
2.1 

7:31 
17.4 

13:50 
2.9 

19:41 
18.0 

W 

5 

1:29 
1.3 

7:19 
19.0 

13:44 
0.1 

19:39 
18.5 

S 

5 

1:58 
2.1 

7:49 
17.9 

14:08 
2.5 

20:00 
18.2 

M 

5 

2:14 
2.1 

8.-04 
17.3 

14:18 
3.4 

20:13 
18.0 

Th 

6 

1:57 
1.7 

7:47 
18.7 

14:11 
1.0 

20:03 

18.4 

§ 

6 

2:26 
2.4 

8:18 
17.6 

14:33 
3.2 

20:30 
17.9 

Tu 

6 

2:47 
2.3 

8:89 
17.2 

14:49 
3.8 

20:50  1 
17.8 

A 

F 

7 

2:21 
2.1 

8:14 
18.4 

14:36 
1.9 

20:29 
18.1 

S 

M 

7 

2:58 
2.7 

8:51 
17.2 

16:01 
3.8 

21:ai 
17.5 

W 

7 

3:28 
2.4 

9:21 
17.0 

16:28 
4.3 

21:32 
17.5 

S 

8 

2:48 
2.6 

8:41 
18.0 

15:03 
2.7 

20:57 
17.8 

Tu 

8 

3.37 
3.2 

9:34 
16.8 

16i40 
4.6 

21:47 
16.9 

Th 

8 

4:16 
2.7 

10:10 
16.7 

16:18 
4.8 

22-22 
17.0  i 

s 

9 

3:17 
8.1 

9:15 
17.6 

15:32 
8.6 

21:31 
17.3 

W 

9 

4:28 
3.7 

10:26 
16.1 

16:32 
5.3 

22:41 
16.2 

D 

F 

9 

5:10 
3.0 

11K)9 
16.4 

17r21 
5.3 

23:23 
16.6 

S 

M 

10 

3:55 
3.7 

9:56 
16.7 

16:10 
4.5 

22:15 
16.6 

J) 

Th 

10 

5:32 
4.1 

11:30 
15.5 

17:50 
6.0 

23:50 
15.6 

S 

10 

6:14 
3.0 

12:14 
16.1 

18:36 
5.3 

D 

Tu 

11 

4:47 
4.4 

10:49 
15.8 

17:04 
6.6 

23:09 
15.6 

F 

11 

6:48 
4.0 

12:47 
15.2 

19:20 
5.8 

E 

S 

11 

0:30 
16.4 

7:20 
2.7 

13:24 
16.3 

19.53 ; 

4.8, 

W 

12 

5:58 
5.1 

11:56 
14.9 

18:25 
6.4 

S 

12 

1:09 
16.6 

8:01 
3.3 

14:05 
15.7 

20:40 
4.8 

M 

12 

1:41 
16.6 

8:27 
2.2 

14:32 
16.8 

21:03  i 
8.8 

Th 

13 

0:22 
14.8 

7:21 
4.9 

13:19 
14.6 

20:01 
6.0 

E 

1^ 

13 

2:25 
16.4 

9:09 
2.0 

15:15 
16.9 

21:43 
3.4 

Tu 

13 

2:50 

17.2 

9:30 
L4 

15:86 
17.7 

22:fM 
2.6 

F 

14 

1:46 
15.0 

8:41 
3.8 

14:44 
15.2 

21:20 
4.8 

M 

14 

3:31 
17.6 

10:06 
0.7 

16:13 
18.2 

22:38 
2.0 

W 

14 

3:65 
17.9 

10:29 
0.6 

16:33 
18.6 

23.-00 

1.0 

S 

15 

3:06 
16.1 

9:48 
2.3 

15:61 
16.7 

22:20 
8.2 

Tu 

15 

4:28 
18.8 

10:68 
—0.5 

17:02 
19.6 

23:25 
0.7 

P 

Th 

15 

4:52 
18.7 

11:21 
0.0 

17:25 
19.5 

23:50 
0.6 

§ 

16 

4:09 
17.6 

10:41 
0.7 

16:46 
18.2 

23:10 
1.6 

W 

16 

5:19 
19.8 

11:45 
—1.2 

17:49 
20.4 

O 

F 

16 

5:46 
19.8 

12:12 
.—0.3 

18:12 
20.0 

•   •   •  ! 

E 

M 

17 

5:01 
19.1 

11:29 
-0.7 

17:33 
19.6 

23:54 
0.4 

9 

Th 

17 

0:11 
-0.2 

6:05 
20.4 

12:30 
-1.4 

18:31 
20.8 

N 

S 

17 

0:39 
0.0 

6:36 
19.6 

13:00 
-0.1 

18-.5.S 
20.0 

0  Tu 

1 

18 

5:47 
20.3 

12:13 
—1.6 

18:15 
20.6 

.    .    . 

F 

18 

0:55 
-;^.6 

6:50 
20.5 

13:14 
—1.0 

19:13 
20.8 

§ 

18 

1:26 
-0.3 

7:22 
19.6 

13:45 
0.4 

19:41 
19.8 

P 

W 

19 

0:35 
—0.4 

6:29 
20.9 

12:54 
—2.0 

18:55 
21.0 

N 

S 

19 

1:39 
—0.5 

7:34 
•20.8 

13:57 
-0.2 

19:55 
20.2 

M 

19 

2:10 
—0.2 

8:10 
18.9 

14:30 
1.3 

20:24 
19.3 

Th 

20 

1:15 
-0.7 

7:10 
21.1 

13:34 
—1.7 

19:34 
21.0 

§ 

20 

2:20 
0.0 

8:19 
19.5 

14:40 
1.0 

20:36 
19:3 

JTu 

20 

2:55 
0.2 

8:56 
18.2 

15:16 
2.3 

21 KK 
18.7 

F 

21 

1:54 
—0.5 

7:50 
20.8 

14:14 
-0.8 

20:12 
20.4 

M 

21 

3:06 
0.7 

9:05 
18.4 

15:27 
2.4 

21:20 
18.2 

W 

21 

3:43 
0.9 

9:44 
17.3 

16:03 
3.4 

21:51 
17.8 

S 

22 

2:34 
0.2 

8:31 
20.1 

14:55 
0.5 

20:53 
19.5 

Tu 

22 

3:56 
1.7 

9:56 
17.1 

16:20 
3.9 

22:08 
17.0 

Th 

22 

4:34 
1.6 

10:35 
16.4 

16:56 
4.4 

22:41 
16.9  1 

N 

§ 

23 

3:17 
1.1 

9:16 
18.8 

15:40 
2.1 

21:36 
18.1 

d 

W 

23 

4:53 
2.6 

10:56 
15.9 

17:24 
5.1 

23:06 
15.9 

^JF 

23 

5:29 
2.4 

11:30 
16.6 

17:54 
6.1 

23:36' 
16.1 

M 

24 

4:07 
2.3 

10:06 
17.4 

16:34 
3.8 

22:26 
16.6 

Th 

24 

5:58 
3.3 

12:05 
14.9 

18:35 
5.7 

E     S 

24 

6:28 
2.9 

12:31 
14.9 

18:58 
6.5 

(T 

Tu 

25 

5:06 
8.4 

11:06 
15.8 

17:43 
6.3 

23:26 
16.2 

F 

25 

0:14 
15.1 

7:08 
3.5 

13:22 
14,4 

19:48 
5.7 

S    25 

0:39 
15.5 

7:29 
3.3 

13:a5 
14.6 

20:01 
5.5 

W 

26 

6:20 
4.1 

12:24 
14.6 

19:05 
6.0 

E 

S  126 

1 

1:30 
15.0 

8:16 
3.3 

14:35 
14.6 

20:55 
5.2 

M   26 

1:45 
15.2 

8:30 
3.6 

14:38 
14.7 

21:04  i 
5.2 

Th 

27 

0:46 
14.5 

7:10 
4.1 

13:55 
14.2 

20:25 

5.8 

l» 

27 

2:40 
15.4 

9:17 
2.8 

15:36 
15.2 

21:54 
4.5 

Tu 

27 

2:50 
15.3 

9:28 
3.4 

15:85 
15.1 

22:00 
4.6 

1 

28 

2:11 
14.7 

8:53 
3.5 

15:17 
14.6 

21:36 
5.0 

M 

28 

3:40 
16.0 

10:10 
2.2 

16:25 
16.0 

22:43 
8.5 

A   W 

28 

3:50 
15.6 

10:20 
3.1 

16:24 
15.8 

22u^0 
3.8 

,s 

29 

3:22 
15.5 

9:.'>5 
2.5 

16:18 
15.7 

22:31 
3.8 

Tu 

29 

4:31 
16.6 

10:57 
1.7 

17:05 
16.8 

23:25 
2.9 

Th  29 

4:42 
15.8 

11:08 
2.8 

17:08 
16.5 

23:36 
3.2 

E 

§ 

30 

4:20 
16.6 

10:46 
1.5 

17:04 
16.7 

23:16 

2.8 

A 

W 

30 

5:15 
17.1 

11:39 
1.5 

17:41 
17.4 

.     .     . 

F   30 

5:29 
16.3 

11:51 
2.5 

17:48 
17.2 

1 
.     .     .  1 

1    i 

31 

5:06 
17.5 

11:30 
0.7 
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17.5 

23:56 
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JANUARY. 


c  Day  of — 

S 


S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


S  1 

S  2 

EM  3 

A  Tu'  4 


w 

5 

Th 

6 

F 

7 

S 

8 

s 

9 

^  m!io 

•  Tu  11 
W  12 
Th  13 
F  14 
S  'l5 
S,16 
E  M   17 

^'     i 

D  TullS 
WJ19 
Th  20 
F  21 
S    22 

X    S,23 

M   24 

! 
0  Tu  26 

W.26 


Th 

27 

F 

28 

S 

29 

E     9 

30 

M 

31 

4:11 
15.3 

4:56 
14.6 

5:43 
13.8 

0:06 
4.9 

0:56 
5.4 

1:54 
5.6 

2:54 
5.4 

3:51 
4.9 

4:42 
4.1 

5:31 
3.0 

0:21 
15.0 

1:02 
15.7 

1:41 
16.1 

2:21 
16.3 

3:01 
16.3 

3:48 
16.0 

4:34 
15.4 

5:25 

14.7 

6:25 
14.0 

0:52 
4.2 

2:08 
4.5 

3:26 
4.2 

4:35 
3.6 

5:33 
2.6 

0:17 
15.7 

IKtt 
16.4 

1:45 
16.7 


10:13 
1.3 

10:50 
1.9 

11:46 
2.5 

6:31 
13.1 

7:26 
12.7 

8:25 
12.6 

9:25 
12.9 

10:21 
13.4 

11:18 
14.0 

12:02 

14.8 

6:16 
2.0 

7:00 
1.0 

7:43 
0.3 

8:29 
—0.1 

9:10 
—0.2 

9:57 
0.1 

10:45 
0.6 

11:34 
1.4 

12:32 
2.3 

7:31 
13.6 

8:44 
13.5 

9:56 
13.9 

10:58 
14.5 

11:54 
15.2 

6:24 
1.7 

7:06 
0.9 

7:48 
0.4 


16:48 
15.0 

17:88 
14.3 

18:28 
13.6 

12*) 
8.1 

13:28 
8.6 

14:25 
3.8 

15:24 
3.8 

16:18 
3.6 

17:10 
8.1 

17:56 
2.6 

12:48 
15.4 

13:31 
15.9 

14:14 
16.2 

14:57 
16.2 

15:42 
16.0 

16:27 
15.5 

17:17 
14.9 

18:il 
14.2 

19:13 
13.6 

18:37 
3.0 

14:47 
3.4 

15:56 
3.4 

17:01 
2.9 

17:57 
2.8 

12:42 
15.8 

13:29 
16.3 

14:12 
16.5 


22:34 
3.4 

28:-20 
4.2 


19:23 
13.1 

20:20 
12.7 

21:16 
12.7 

22:07 
13.0 

22:55 
13.6 

23:40 
14.3 


18:40 
2.2 

19:20 
1.8 

20:01 
1.7 

20:40 
1.7 

21:22 
1.9 

22:06 
2.3 

22:51 
2.9 

•23:46 
3.5 


20:21 
13.4 

21:29 
13.6 

22:31 
14.2 

23:27 
15.0 


18:45 
1.8 

19:30 
1.5 

20:12 
1.5 


2:26 
16.8 

8:27 
0.2 

14:54 
16.4 

20:49 
1.8 

3:04 
16.5 

9:07 
0.3 

15:35 
16.0 

21:24 
2.2 

3:40 
15.9 

9:44 
0.6 

16:14 
15.4 

21:58 

2.S 

4:18 
15.1 

10:20 
1.2 

16:54 
14.7 

22:28 
3.5 

s 

5 
A 

FEBRUARY. 

a 

MARCH. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

Tu    1 

4:54 
14.2 

10:69 
1.8 

17:36 
13.8 

23:00 
4.0 

|tu    1 

1 

8940 
15.5 

9:42 
0.8 

16:12 
14.8 

21:44 
2.7 

CC  W     2 

5:34 
13.4 

11:39 
2.7 

18:21 
18.0 

23:40 
4.6 

W     2 

4:12 
14.7 

10:15 
1.6 

16:47 
13.9 

22:14 
3.1 

JTh    3 

6:21 
12.7 

12.-25 
8.5 

19:15 
12.3 

:  :  : 

Th    3 

1 

4:48 
13.8 

10:51 
2.4 

17:24 
13.0 

22:50 
3.6 

f:  4 

0:29 
5.1 

7:22 
12.2 

13:22 
4.2 

20:18 
12.0 

(^;  F      4 

5:30 
13.0 

11:34 
3.3 

18:11 
12.2 

28:38 

4.2 

S 

5 

1:37 
5.4 

8:35 
12. 2 

14:32 
4.5 

21:22 
12.2 

S|   5 

6:32 
12.8 

12:28 
4.3 

19:16 
11.6 

.     .    .  ' 

1^ 

6 

2:57 
5.1 

9:47 
12.7 

15:41 
4.4 

22:22 
12.9 

S 

S     6 

0:44 
4.8 

7:55 
12.0 

13:41 
5.0 

20:34 
11.7 

s   M 

7 

4:06 
4.3 

10:60 
13.5 

16:44 
3.9 

23:14 
13.9 

M     7 

2:14 
4.9 

9:17 
12.5 

15:08 
5.0 

21:47 
12.6 

Tu,   8 

5:07 
3.1 

11:44 
14.5 

17:37 
3.1 

Tu    8 

8:37 
4.2 

10:26 
13.4 

16:18 
4.3 

22:45 
13.8 

W     9 

0:00 
15.0 

5:69 
1.7 

12:31 
15.5 

18:22 
2.3 

W     9 

4:43 
2.9 

11:21 
14.6 

17:15 
3.3  . 

23:35  . 
16.2 

•  Th  10 

0:44 
16.0 

6:44 
0.5 

13:16 
16.3 

19:05 
1.5 

Th  10 

5:37 
1.4 

12:10 
15.7 

18:01 
2.2 

.     .    . 

F    11 

1:25 
16.9 

7:28 
—0.4 

18:58 
16.8 

19:45 
1.1 

• 

F  .11 

0:20 
16.6 

6:24 
0.1 

12:54 
16.7 

18:46 
1.2 

P    S    12 

2:05 
17.4 

8:12 
—1.0 

14:40 
17.0 

20:25 
0.8 

E 
P 

S    12 

1 

1:04 
17.6 

7:07 
-1.0 

18:35 

17.3 

19:26 
0.5 

E\H    13 

1 

2:47 

17.4 

8:54 
—1.1 

15:20 
16.8 

21:03 
0.9 

S 

13 

1:44 
18.0 

7:51 
—1.4 

14:15 
17.6 

20:05 
0.2 

M   14 

1 

3:29 
17.1 

9:35 
-0.7 

16:02 
16.8 

21:45 
1.3 

M   14 

2:26 
18.1 

8:32 
—1.4 

14:55 
17.4 

20:44 
0.2 

Tu,15 

1 

4:14 
16.4 

10:20 
0.1 

16:48 
15.6 

22:30 
2.0 

ITu  15 

3:09 
17.6 

9:18 
-0.9 

16:88 
16.7 

21:26 
0.7 

})  W  1 16 

1      1 

5:02 
15.4 

11:08 
1.2 

17:40 
14.5 

28:19 
8.0 

W  16 

3:54 
16.8 

9:56 
0.1 

16:22 
15.8 

22:10 
1.5 

Th,17 

5:58 
14.3 

12KI1 
2.4 

18:39 
13.5 

Th  17 

4:48 
16.6 

10:42 
1.3 

17:13 
14.6 

28:00 
2.7 

F,18 

0:21 
4.0 

7:07 
13.5 

18:08 
3.5 

19:58 
13.0 

D 

F    18 

6:40 
14.4 

11:38 

2.8 

18:14 
13.5 

N 

S 

19 

1:41 
4.6 

8:25 
13.1 

14:25 
4.2 

21:08 
13.0 

N'   S 

19 

0:04 
8.8 

6:50 
13. 4 

12:46 
4.1 

19:30 
12.8 

s 

20 

8K)8 
4.6 

9:41 
13.3 

15:45 
4.2 

22:15 
13.5 

jS   20 

1:24 
4.5 

8:10 
13.0 

14:10 
4.8 

20:47 
12.8 

m'21 

4:22 
3.9 

10:45 
13.8 

16:55 
3.7 

28:11 
14.4 

M 

21 

2:60 
4.6 

9:25 
33.1 

15:87 
4.7 

21:54 
18.3 

Tu22 

6:21 
2.9 

11:41 
14.7 

17:61 
2.9 

Tu 

22 

4:04 
3.9 

10:28 
13.7 

16:46 
4.0 

22:61 
14.1 

W  23 

1      1 

0:01 
15.3 

6:10 
1.9 

12:28 
15.5 

18:36 
2.2 

W  23 

1 

5:00 
2.9 

11:21 
14.6 

17:37 
3.2 

23:39 
15.0 

O  Th  24 

0:44 
16.1 

6:50 
1.0 

13:12 
16.2 

19:16 
1.7 

!Th  24 

6:47 
1.9 

12:09 
15.3 

18:19 
2.5 

F   26 

1 

1:24 
16.7 

7:29 
0.3 

13:52 
16.5 

19:50 
1.6 

O    F    25 

0:20 
15.8 

6:26 
1.1 

12:48 
16.0 

18:54 
2.0 

E    S    26 

16.9 

8:03 
0.0 

14:30 
16.6 

20:22 
1.7 

K ,  S    26 

0:69 
16.4 

7:01 
0.6 

13:25 
16.4 

19:24 
1.8 

i  S   27 

1      1 

2:38 
16.7 

8:38 
0.0 

15:06 
16.2 

20:52 
1.9 

S   27 

1 

1:36 

16.6 

7:34 
0.2 

14:00 
16.4 

19:51 
1.7 

a'm'28 

3:09 
16.2 

9:11 
0.3 

15:89 
15.6 

21:18 
2.8 

AM   28 

2:07 
16.5 

8:06 
0.2 

14:33 
16.1 

20:17 
1.8 

! 

Tu  29 

2:37 
16.1 

8:37 
0.5 

15:08 
15.5 

20:42 
2.0 

W  30 

1 

3:07 
15.5 

9:07 
1,0 

15:33 
14.8 

21:10 
2.2 

Th 

31 

3:40 
14.9 

9:39 
1.6 

16:05 
14.0 

21:42 
2.5 

The  tides  are  placed  In  the  order  of  oocnrrenoe,  with  their  times  on  the  first  line  and  heierhts  on  the  second  line  of  each  day; 
a  compari-son  of  c«n.HtK;utive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts.  in  feet  and  tenths,  are  reckoned 
from  Slean  Low  Water  Sprinjra,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.5  feel  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unlenH  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  Ot»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  l.st  quar.;  O.  f"ll  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee.  | 
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SHKERNKSS  (Thames  River  Entrance),  ENGLAND,  1910. 


APRIL. 

MAY. 

JUNE. 

^ 
s 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

:^ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

W^lMo. 

F      1 

4:17 
14.1 

10fL5 
2.5 

16:40 
18.2 

22:21 
2.9 

'  §       1 

4:62 
18.6 

10:81 
8.6 

16:.%'> 
12.8 

23H)0 
2.9 

w 

1 

6:48 
13.4 

12K» 
4.4 

18:47 
13.1 

8 

Sj   2 

5:04 
13.3 

10:56 
8.4 

1752 
12.4 

28:12 
3.6 

c 

M     2 

6:56 
12.9 

11:23 
4.3 

17:67 
12.2 

.    .    . 

Th 

2 

0:68 
2.7 

7:48 
13.4 

1850 
4.5 

19:S7 
13.5 

C 

S;   3 

6:06 
1-2.5 

11:60 
4.8 

18.-26 
1L7 

•    •    • 

Tu    3 

0:06 
8.4 

7:08 
12.6 

12:34 
4.9 

19:17 
12.8 

£ 

F 

3 

2K)4 
2.6 

8:51 
18.8 

14:33 
4.2 

21:(K 
14.1 

Mj   4 

0:19 
4.1 

7f» 
12.2 

18:02 
6.1 

19:51 
1L8 

w;  4 

1:22 
8.5 

852 
12.9 

14K» 
5.0 

20:83 
13.0 

8 

4 

3:06 
2.2 

9:48 
14.5 

1637 
8.5 

22*2 
14.9 

Tu    5 

1:45 
4.3 

8:60 
12.6 

14:85 
5.2 

21:08 
12.6 

Th    5 

2:88 
8.1 

9:26 
12.7 

16:12 
4.8 

21:88 
14.1 

S 

5 

4K»7 
L6 

10:42 
15.2 

16:38 
2.6 

22« 
lo.7 

W    6 

8:09 
3.7 

9:58 
13.5 

15:48 
4.4 

22:12 
14.0 

E 

f'   6 

3:48 
2.2 

10:22 
14.6 

16:12 
4.8 

22:35 
15.8 

P 

M 

6 

6:00 
1.1 

11-.32 
16.0 

1758 
2.8 

2S5J 
16.3 

Th    7 

4:15 
2.5 

10:58 
14.6 

16:46 
8.8 

23K)5 
15.3 

S      7 

4:37 
L2 

11:12 
15.7 

17:04 
2.2 

2356 
16.3 

• 

Tu 

7 

5:50 
0.7 

1250 
16.5 

18:17 
LO 

F 

8 

5:09 
L2 

11:42 
15.8 

17«5 
2.1 

23:54 
16.6 

P 

S     8 

6:28 
0.8 

11:58 
16.5 

17:50 
L2 

W     8 

0:42 
16.7 

6:40 
0.5 

13:07 
16.9 

0.5 

E 

• 

8 

9 

5:58 
0.0 

12:27 
16.8 

18:17 
1.0 

:  :  : 

•  [m     9 

0:14 
17.1 

6:15 
-0.3 

12:42 
17.2 

18:36 
0.4 

N 

Th 

9 

1:32 
16.9 

7.58 
•0.5 

13:55 
17.0 

19:r>« 
0.3 

P 

S 

10 

0:38 
17.6 

6:41 
-0.9 

18:08 
17.5 

19:00 
0.2 

TulO 

1:00 
17.5 

7:00 
-0.6 

18:26 
17.4 

19:22 
0.1 

F 

10 

2:22 
16.7 

8:17 
0.9 

14:41 
16.6 

20.43 
0.4 

M 

11 

1:21 
18.1 

7:24 
— L8 

13:50 
17.7- 

19:42 
—0.1 

AV  11 

1:46 
17.6 

7:47 
—0.4 

14:10 
17.2 

20K)7 
0.1 

8 

11 

8:12 
16.4 

9:05 
L6 

16:30 
16.1 

2131 
O.b 

Tu 

12 

2K)5 
18.1 

8H)7 
— L2 

14:81 
17.4 

20:24 
0.0 

N 

Th  12 

2:84 
17.2 

8:82 
0.2 

14:57 
16.6 

20:67 
0.6 

§ 

12 

4KS 
15.7 

9:55 
2.8 

1650 
15.4 

222> 

1.3 

W 

13 

2:50 
17.6 

8:50 
-0.6 

15:18 
16.8 

21:07 
0.5 

!  F    13 

8:28 
16.5 

9:18 
LI 

15:46 
16.8 

21:46 
LI 

M 

13 

4:57 
15.1 

10:48 
8.2 

17:12 
14-7 

fl:15 
•2.0 

Th 

14 

3:35 
16.7 

9:84 
0.5 

16KK) 
15.8 

21:57 
1.3 

|S    14 

1 

4:16 
15.6 

10:10 
2.3 

16:87 
14.9 

22:40 
2.0 

3) 

Tu 

14 

6:58 
14.6 

11:44 
4.0 

18K)7 
14.0 

N 

F 

16 

4:80 
15.6 

10:24 
1.8 

16:53 
14.6 

22:49 
2.4 

§    15 

5:18 
14.7 

8.4 

17:86 
14.0 

23:38 
2.8 

W 

15 

0:10 
2.6 

6:50 
13.9 

12:44 
4.5 

19*3 
lib 

D 

8  ;i6 

5:27 
14.4 

1124 
3.8 

17:66 
13.6 

23:62 
3.4 

3) 

m;i6 

6:20 
14.0 

12:18 
4.8 

18:40 
13.5 

E 

Th 

16 

1K» 
3.0 

7:48 
13.5 

18:47 
5.0 

20«J 
1X4 

§ 

17 

6:85 
13.5 

12:80 
4.4 

19:08 
18.0 

.    .    . 

Tu  17 

0:42 
8.4 

7:a'> 
13.6 

13:27 
4.8 

19:46 
13.2 

F 

17 

2:02 
8.3 

8:45 
13.4 

14:48 
5.1 

20:57 
13,3 

M 

18 

1.-06 
4.1 

7-J52 
13.1 

18:66 
5.0 

20:20 
12.9 

W 

18 

1:48 
3.6 

858 
13.4 

14:42 
4.9 

20:47 
18.4 

a|  s 

18 

2:57 
8.4 

9:28 
18.8 

15:40 
4.9 

21:+^ 

13.0 

Tu 

19 

2:25 
4.2 

9K)0 
13.1 

15:18 
4.8 

21:26 
13.2 

£ 

Th'l9 

2:62 
3.4 

9:25 
18.5 

16:43 
4.6 

21:40 
13.7 

S 

19 

3:49 
3.8 

1058 
18,7 

1656 
4,5 

22.-3: 
118 

W 

20 

8:88 
8.7 

10.-02 
18.6 

16:38 
4.3 

22:20 
13.9 

iF;20 

8:48 
3.0 

10:16 
18.9 

16:88 
4.2 

22:30 
14.2 

M 

20 

4:87 
8.0 

11:10 
14.0 

17:06 
4.0 

23i» 

14.2 

Th 

21 

4:29 
2.9 

10:68 
14.2 

17:10 
8.6 

23:08 
14?  6 

A 

8 

21 

4:34 
2.6 

llKtt 
14.4 

17:12 
3.7 

23:15 
14.6 

Tu 

21 

5:22 
2.7 

11:52 
14.5 

17:42 
3.3 

« 

F 

22 

5:15 
2.1 

11:36 
14.9 

17:50 
8.0 

23:60 
15.3 

S 

22 

5:17 
2.2 

11:47 
14.9 

17:47 
3.3 

28:66 
15.0 

o 

W 

22 

0:07 
14-7 

6:02 
2.5 

12«2 
14.8 

l!*22 

2.6 

8 

23 

5:55 

1.6 

12:20 
15.6 

18rfa 
2.5 

.    .    . 

M 

23 

5:55 
L8 

1254 
15.2 

18:17 
2.8 

s 

Th 

23 

0:50 
15.0 

6:42 
2.3 

13K)9 
15.0 

19i» 
2.0 

o 

A 

S 

24 

0:29 

15.8 

6*.30 
1.1 

12:56 
15.9 

18:52 
2.3 

o 

Tu 

24 

0:35 
15.3 

6:30 
L6 

13:00 
16.3 

18:47 
2.4 

F 

24 

1:80 
15.2 

7:20 
2.8 

13:45 
15.1 

19:40 
1.4 

M 

25 

1:06 
16.0 

7K)2 
0.9 

13:80 
16.9 

19:18 
2.1 

AV  25 

1:10 
15.4 

7:06 
L6 

13:33 
15.2 

19:20 
2.0 

8 

25 

2:12 
15.8 

7:58 
2.3 

1452 
15.1 

2022 
1.0 

Tu 

26 

1:87 
16.0 

7:84 
0.8 

U:02 
15.7 

19:47 
1.9 

Th 

26 

1:47 
15.4 

7:40 
1.7 

14:06 
15.0 

19:55 
L7 

S 

26 

2:66 
15.2 

8:37 
2.4 

15.-00 
15.0 

21 :0^ 
0^ 

w 

27 

2:10 
16.7 

8:05 
LI 

14:82 
15.2 

20:13 
1.8 

s 

F 

27 

256 
15.1 

8:16 
2.1 

14:38 
14.6 

20:31 
1.5 

M 

27 

8:41 
16.1 

9:16 
2.6 

15:42 

14.8 

2I:?il 
0.9 

Th 

1 

28 

2:43 
15.8 

8:37 
L5 

15KG 
14.6 

20:45 
L8 

8 

28 

3KJ7 
14.8 

8:60 
2.6 

15:14 
14.3 

21:18 
1.6 

Tu'28 

4:30 
14.7 

9:58 
3.0. 

1658 
14.5 

22tt 
1..' 

F 

29 

3:20 
14.8 

9:10 
2.1 

15:84 
14.0 

21:23 
2.0 

S 

29 

3:62 
14.5 

9:80 
2.9 

15:55 
13.8 

22:00 
L8 

W 

29 

5:18 
14.8 

10:47 
8.3 

1750 
14-2 

2332 

1,6 

s 

S 

30 

4:01 
14.2 

9:48 
2.8 

16:11 
13.3 

22:07 
2.4 

^ 

M 
Tu 

30 
31 

4:43 
14.0 

5:40 
13.0 

10:14 
8.4 

11K)7 
4.0 

16:42 
13.4 

17:38 
18.1 

22:58 
2.2 

23:52 
2.5 

1 

Th 

30 

6:12 
14.0 

11:40 
8.7 

1858 
13.8 

The  tId 
a  compariM( 
from  Mean 
which  is  8. 
unle^a  a  m 
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JULY. 

AUGUST. 

SEPTEMBER. 

?hand 

a 

8 
2 

Day  of— 
iW.Mo. 

Time  and  Height  of  High  and 
LowWater. 

a 

|Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

Time  and  Height  of  Hi| 
LowWater. 

W.'Mo, 

W.  iMo. 

1 

If 

1 

OrSO 
2.1 

7:12 
18.7 

12:47 
4.0 

19:24 
14.0 

M 

1 

2Kr7 
3.8 

8:46 
18.4 

14:42 
4.2 

21:16 
18.7 

Th 

1 

4:23 
8.9 

10:85 
14.1 

16:52 
8.0 

23K)6 
14.8 

'S 

2 

1:82 
2.6 

8:12 
18.7 

18.56 
4.1 

20:80 
14.1 

N 

Tu 

2 

8:18 
3.6 

9:50 
18.8 

16:65 
8.7 

2250 
14.1 

F 

2 

5:22 
8.1 

11:28 
16.1 

17:48 
1.9 

28:59 
15.2 

S 

3 

2:85 
2.6 

9:11 
14.0 

15:06 
.    8.8 

21:86 
14.4 

W 

3 

457 
8.3 

10:50 
14.5 

17.-00 
2.8 

2850 
14.8 

• 

S 

3 

6:10 
2.8 

12:16 
16.0 

18:27 
0.9 

:  :  : 

P  M 

4 

8:88 
2.6 

10:10 
14.5 

16:10 
8.1 

22-85 
14.8 

Th 

4 

•558 
2.7 

11:48 
15.4 

17:66 

1.8 

.    .    . 

s 

4 

0:45 
16.0 

6:52 
1.7 

12:58 
16.7 

19:07 
0.2 

Tu 

5 

4:88 
2.2 

11K)6 
16.2 

17:10 
2.8 

23:32 
15.4 

• 

F 

6 

0:12 
16.6 

650 
2.1 

12:88 
16.2 

18:58 
1.0 

E 

M 

5 

1:28 
16.5 

7:80 
1.6 

13:88 
17.0 

19:45 
-0.1 

xw 

6 

6-.36 
1.8 

11:68 
16.9 

18:05 
1.6 

S 

6 

1K)1 
16.1 

7K)7 
L6 

13:18 
16.8 

1957 
0.3 

Tu 

6 

2:05 
16.7 

8:05 
1.8 

14:16 
17.0 

20:19 
-0.1 

'    'Th 

7 

0:25 
16.0 

6.-28 
1.5 

12:48 
16.6 

18:56 
0.8 

s 

7 

1:47 
16.6 

7:50 
1.4 

14:02 
17.0 

20K» 
0.0 

W 

7 

2:43 
16.5 

8:37 
L6 

14:68 
16.6 

20:66 
0.2 

i    F 

8 

1:16 
16.3 

7:18 
1.8 

18:86 
16.8 

19:42 
0.4 

M 

8 

2:80 
16.6 

8:80 
L4 

14:44 
16.9 

20:49 
0.0 

Th 

8 

850 
16.9 

9:08 
2.1 

15:80 
16.0 

21:30 
0.8 

:    s 

9 

2i)5 
16.5 

8K)6 
1.4 

1452 
16.9 

20:28 
0.2 

£ 

Tu 

9 

8:12 
16.4 

9K)8 
1.8 

1554 
16.6 

2158 
0.2 

A 

F 

9 

8:57 
16.0 

9:86 
2.6 

16:06 
16.1 

22:05 
1.8 

s 

10 

2:62 
16.4 

8:60 
1.6 

16:06 
16.6 

21:13 
0.3 

W 

10 

8:65 
15.8 

9:46 
2.4 

16:06 
16.9 

22«7 
0.8 

S 

10 

4:85 
14.1 

10:10 
8.2 

16:48 
14.1 

22:42 
2.7 

M 

11 

8:88 
16.0 

9:86 
2.2 

15:68 
16.1 

21:68 
0.7 

Th 

11 

437 
15.1 

1051 
3.1 

16:44 
15.0 

22:48 
1.6 

}) 

§ 

11 

6:15 
18.0 

10:60 
8.8 

1759 
13.2 

28:26 
3.7 

i      Tu 

12 

4:26 
15.5 

10:20 
2.8 

16:88 
16.4 

22:44 
1.3 

A 

F 

12 

650 
14.2 

10:56 
8.8 

1756 
14.0 

2850 
2.6 

M 

12 

6K)2 
12.2 

11:88 
4.6 

18.58 
12.4 

e'w!i3 

1      1 

6:15 
14.8 

ll«7 
8.6 

17.-25 
14.7 

28:81 
2.0 

1> 

S 

13 

6K» 
13.2 

11:87 
4.5 

18:18 
18.2 

.    .    . 

S 

Tu 

13 

0:18 
4.6 

7.-04 
11.6 

12:40 
6.0 

19:42 
12.1 

D 

Th:14 

6:05 
14.2 

11:52 
4.8 

18:15 
18.9 

.    .    . 

s 

,14 

0:17 
8.6 

6:58 
12.5 

12:27 
5.1 

19:11 
12.6 

W 

14 

1«1 
6.3 

8:17 
11.7 

14«1 
6.0 

20:55 
12.4 

V' 

0:18 
2.7 

6:67 
13.4 

12:42 
4.9 

19:07 
18.3 

M 

15 

1:12 
4.2 

7:67 
12.0 

1350 
6.4 

20:18 
12.4 

Th 

15 

2:48 
6.8 

952 
12.4 

15:18 
4.8 

72M 
13.1 

A 

S 

16 

1:10 
3.8 

7:60 
18.1 

18:88 
6.8 

20K)1 
18.0 

Tu 

16 

2:16 
4.7 

8:57 
12.1 

14:42 
6.2 

2153 
12.6 

F 

16 

8:58 
4.7 

10:18 
18.5 

16:82 
8.1 

22:64 
14.2 

s 

17 

2.-06 
8.8 

8:46 
12.7 

14:84 
5.4 

20:58 
12.9 

S 

W 

17 

8:23 
4.7 

9:56 
12.6 

15:50 
4.5 

22:25 
18.3 

S 

17 

4:54 
8.7 

11:08 
14.8 

17:14 
L7 

23:42 
15.3 

M 

18 

3K)2 
4.0 

9:89 
12.7 

15:82 
6.0 

21:56 
13.1 

Th 

18 

455 
4.8 

10:48 
18.5 

16:48 
3.4 

23:18 
14.1 

s 

18 

6:40 
2.5 

11:56 
16.1 

18K)0 
0.6 

.    .    . 

Tu 

19 

8:88 
4.0 

10:80 
18.2 

16.26 
4.4 

22:49 
13.6 

F 

19 

6:18 
8.6 

11:86 
14.6 

17:38 
2.2 

.    .    . 

o 

M 

19 

056 
16.3 

6.51 
1.6 

12-.88 
17.2 

18:48 
—0.6 

1 

20 

4:61 
8.7 

11:17 
18.8 

17:14 
8.6 

23:40 
14.2 

0 

S 

20 

0K» 
15.0 

6:03 
2.8 

1250 
15.7 

18:23 
1.0 

E 

Tu 

20 

1K)8 
17.0 

7K)0 
0.7 

13:20 
17.9 

19:26 
-L3 

iTh 

21 

6:38 
8.8 

12Ktt 
14.5 

17:58 
2.6 

s 

21 

0:61 
16.9 

6:45 
2.0 

13H)8 
16.6 

19:07 
0.0 

P 

W 

21 

17.4 

7:88 
0.2 

14.-02 
18.1 

20:07 
—1.3 

O    F 

22 

0.-27 
14.8 

652 

2.7 

12:44 
16.2 

18:42 
1.6 

M 

22 

1:34 
16.6 

7:23 
1.8 

18:46 
17.2 

19:60 
-0.7 

Th 

22 

2:80 
17.8 

8:17 
0.1 

14:44 
17.9 

20:47 
-0.9 

s 

23 

1:12 
15.4 

7:02 
2.8 

1856 
16.8 

19:25 
0.7 

E 

Tu 

23 

2:15 
16.8 

8:01 
1.0 

14:25 
17.5 

20:31 
—1.0 

F 

23 

8:12 
16.8 

9K)0 
0.6 

1658 
17.1 

21:80 
0.0 

s 

24 

1:56 
15.8 

7:42 
2.1 

14:05 
16.2 

20:10 
0.2 

W 

24 

2:56 
16.8 

8:40 
0.9 

15:08 
17.3 

21:12 
—0.7 

S 

24 

8:55 
16.0 

9:44 
1.2 

16:16 
16.0 

22:15 
1.2 

m|25 

1 

2:88 
16.0 

8.-22 
L9 

14:45 
16.4 

20:55 
-0.1 

P 

Th  25 

8:88 
16.3 

9:20 
L2 

16:60 
16.7 

21:55 
0.0 

c 

s 

25 

4:44 
14.9 

10:85 
2.2 

17:12 
14.7 

28K)9 
2.6 

Tu;26 

8:22 
15.9 

9H)2 
1.9 

15:27 
16.8 

21:36 
0.0 

F 

26 

4:21 
15.6 

10:04 
1.7 

16:36 
15.8 

22:42 
1.0 

N 

M 

26 

5:42 
13.8 

11:35 
8.8 

18:19 
13.7 

.    .    . 

E 

W'27 

1 

4:05 
16.6 

9:42 
2.1 

16:12 
16.9 

22:22 
0.4 

c 

S    27 

6:10 
14.7 

10:53 
2.5 

17:29 
14.8 

23:32 

2.1 

Tu 

27 

0:18 
3.9 

6:52 
13.0 

12:50 
4.1 

19:84 
13.1 

Th,28 

4:52 
15.1 

1058 
2.6 

17K)0 
15.3 

23:10 
1.1 

S   28 

6K)5 
13.8 

11:51 
3.5 

18:32 
13.8 

|w 

28| 

1:34 
4.7 

8K)7 
12.8 

14:14 
4.3 

20:50 
13.0 

c 

f;29 

6:40 
14.5 

11:16 
3.1 

17:53 
14.6 

M   29 

0:35 
3.3 

7:13 
13.1 

13:05 
4.2 

19:18 
13.8 

Th 

291 

3KM 

4.8 

9:17 
13.2 

15:32 
3.8 

21:62 
13.4 

p 

S  '30 

1 

om 

1.9 

6:36 
13.8 

12:15 
3.8 

18:55 
14.0 

N 

Tu  30 

l:-28 
4.1 

855 
13.0 

14:27 
4.4 

21:01 
13.2 

;  F   30 

4:15 
4.2 

10:17 
14.0 

16:33 
2.9 

22:60 
14.3 

S 

31 

IKX) 
2.8 

7:40 
13.4 

13:25 

4.1 

20:05 
13.6 

W  31 

! 

8:09 
4.3 

9:85 
13.3 

15:47 
3.9 

22:10 
13.6 

1 

fn 
w 

ar 

Th 
jomi 

>m  ' 
tiich 
ilem 
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0(rroBER. 

c 
5 

NOVEMBER. 

DECEMBER. 

— 

B  Day  of— 

Time  and  Heiffht  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of - 
S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S    W.  Mo. 

S    W.  Mo. 

S  '    1 

5:10 
3.3 

11:12 
15.0 

17:23 
1.8 

28:42 
15.3 

Tu    1 

6K)5 
2.4 

V2\09 
15.9 

18:12 
1.0 

.    .     . 

• 

Th 

1 

0.-06 
16.2 

6:07 
2.8 

12:20 
16.3 

ls:l« 
lb 

1 

'    2 

5:55 
2.6 

11:56 
15.9 

18:06 
1.0 

•  W,    2 

0:37 
16.0 

6:38 
2.0 

12:47 
16.2 

18:46 
0.8 

F 

2 

0:46 
16.3 

6:88 
2.4 

12:50 
15.4 

ISM 
1.^ 

E|M 

3 

0:21 
16.0 

6:32 
L8 

12:37 
16.5 

18:48 
0.4 

A|Th    3 

1:12 
16.1 

7K)5 
L9 

18:22 
16.2 

19:20 
0.9 

S 

3 

1:20 
.  15.8 

7:11 
2.0 

13:87 
16.4 

i9i>: 
i.y 

Til 

4 

1:04 
16.5 

7X)6 
1.5 

13:14 
16.8 

19:17 
0.1 

F     4 

1:46 
15.8 

7:34 
1.8 

13:67 
15.9 

19:52 
1.2 

8 

s 

4 

1:53 
15.2 

7:48 
1.7 

14:13 
15.2 

20.t'2 
2.2 

Wl    5 

1:40 
16.5 

7:35 
1.5 

13:60 
16.8 

19:48 
0.2 

S      5 

2:17 
15.4 

8:03 
1.8 

14:30 
15.4 

20:23 
1.7 

M     5 

2:26 
14.9 

8:20 
1.5 

14:56 
14.9 

20::^ 

Th    6 

2:15 
16.3 

8:a5 
1.6 

14:22 
16.4 

20:22 
0.5 

S      6 

2:47 
14.7 

8:37 
L9 

15K)7 
14.8 

20:54 
2.3 

Tu    6 

3:00 
14.5 

8:59 
L5 

15:35 
14.5 

21:10 
S.0 

A    F      7 

2:48 
15.6 

8:30 
1.9 

14:56 
15.7 

20:52 
1.2 

8   M     7 

3:20 
14.0 

9:10 
2.1 

15:48 
14.2 

•21:^28 
3.0 

W     7 

8:37 
14.0 

9:42 
L7 

16.-22 
14.0 

21:f.2 
3-4 

S      8 

3:19 
14.8 

9:00 
2.2 

15:30 
14.9 

21:23 
1.9 

Tu    8 

3:53 
13.3 

9:52 
2.6 

16:36 
13.4 

22:10 
3.7 

Th 

8 

4:18 
13.6 

10:30 
•2.0 

17:16 
18.5 

22.3f. 

3.9 

'l' 

3:52 
13.9 

9:31 
2.6 

16:08 
14.0 

22:00 
2.8 

W     9 

4:35 
12.7 

Mh42 
3.0 

17:34 

12.8 

22:58 
4.4 

D    F 

9 

6:08 
13.2 

11:25 
2,3 

18r20 
13.2 

23::U 
4.4 

s   MIO 

1 

4:3.5 
13.0 

10:09 
3.1 

16:53 
13.1 

22:38 
3.7 

D  Th  10 

6:32 
12.2 

11:43 
3.4 

18:43 
r2.5 

S 

10 

6:10 
13.0 

12:26 
2.7 

19:15 
13.1 

3)  Till  11 

5K)7 
12.2 

10:.S8 
3.7 

17:.=S5 
12.4 

23:30 

4.7 

F   11 

0:03 
6.1 

6:48 
1-2.1 

12:55 
8.6 

19:65 
12.6 

e;  s  11 

0:88 
4.6 

7.-20 
13.2 

13:32 
•2.8 

W   12 

6:08 
11.6 

12:02 
4.3 

19:12 
12.0 

8    12 

1:25 
5.3 

8:02 
r2.7 

14:11 
3.8 

21:00 
13.3 

M   12 

1:52 
4.6 

8:^28 
18.7 

14:36 
2.6 

21:19 
18.  J* 

Th'l3 

i 

0:42 
5.5 

7:30 
11.6 

13:26 
4.5 

20:30 
12.4 

E  1  S    13 

2:41 

4.8 

9:10 
13.7 

15:17 
2.6 

21:57 
14.2 

Tu  13 

3:02 
4.0 

9:82 
14.4 

15:38 
2.1 

22:15 
14.6 

F    14 

2:10 
5.6 

8:45 
12.4 

14:46 
8.9 

21:36 
13.1 

'  M  !  14 

1 

8:45 
3.8 

10K)7 
14.8 

16:12 
1.6 

22:47 
15.2 

W   14 

4:05 
8.1 

10:32 
16.2 

16:35 
L5 

23W 
15,6 

S    15 

3:24 

4.9 

9:48 
13.6 

15:52 

2.8 

22:30 
14.2 

Tu  15 

1 

4:38 
2.6 

11:00 
16.0 

17:08 
0.7 

28:30 
16.2 

P  Th  15 

6.-01 
2.1 

11:27 
16.0 

17:27 
1.1 

23:% 
16..^ 

8    16 

4:32 
3.7 

10:42 
15.0 

16:46 
1.5 

23:18 
15.4 

W   16 

1 

5:27 
1.6 

11:49 
16.8 

17:50 
0.0 

O    F    16 

1 

5:65 
1.2 

12:20 
16.6 

18:17 
0.7 

E   M   17 

5:10 
2.5 

11:30 
16.3 

17:33 
0.3 

9Th,17 

0:17 
16.9 

6:12 
0.6 

12:35 
17.4 

18:36 
—0.4 

N;  S 

17 

0:48 
16.9 

6:43 
0.4 

13:10 
16.9 

19n^ 

0.5 

O  Tu  18 

0:02 
16.4 

5:53 
1.3 

12:13 
17.3 

18:17 
—0.6 

F    18 

1:01 
17.3 

7:58 
0.0 

13:28 
17.6 

19:20 
—0.3 

8  118 

1:81 
17.2 

7:82 
0.0 

14:00 
17.0 

20:V 

a: 

P  '  W   19 

1 

0:43 
17.2 

6:35 
0.4 

12:56 
17.9 

19:00 
—1.1 

N ;  S    19 

1:46 
17.4 

7:43 
-0.2 

14:10 
17.4 

20:06 
0.1 

M   19 

2:17 
17.2 

8:20 
-0.1 

14:48 
16.8 

20:40 
l.I 

Th  20 

1:24 
17.5 

7:15 
-0.1 

13:40 
18.0 

19:41 
—1.0 

S    20 

2:30 
17.0 

8:32 
0.0 

14:59 
16.8 

20:66 
0.9 

Tu  20 

1 

3K)7 
16.8 

9:08 
0.1 

16:40 
16.3 

21  r> 

F    21 

2:05 
17.5 

7:58 
-0.2 

14:23 
17.7 

20:23 
—0.5 

m|21 

3:17 
16.3 

9:20 
0.5 

15:50 
16.0 

21:41 
L9 

W>1 

1       i 

3:58 
16.2 

9:58 
0.6 

16:30 
15.6 

221'0 
2.6 

S    22 

2:47 
16.9 

8:42 
0.2 

15:11 
16.9 

21:08 
0.5 

Tu  22 

1 

4:08 
15.5 

10:13 
L3 

16:47 
15.0 

22:37 
8.0 

Th  22 

4:43 
16.4 

10:60 
L3 

17:25 
14.9 

2:>:14 
3.5 

N     S 

23 

3:33 
16.0 

9:30 
0.9 

16:00 
15.8 

21:55 
1.7 

C  WI23 

5:05 
14.6 

11:11 
2.2 

17:50 
14.2 

23:40 
4.0 

C    F   23 

6:37 
14.7 

11:43 
2.0 

18:21 
14.2 

M 

24 

4:23 
15.0 

10:23 
1.9 

17:00 
14.7 

22:52 
3.0 

Th,24 

6:09 
13.9 

12:14 
•2.9 

18:56 
13.7 

E    S    24 

0:11 
4.3 

6:33 
14.1 

12:39 
2.8 

191^ 
13.7 

C  Tu 

25 

5:23 
13.9 

11:25 
2.9 

18:07 
13.7 

•23:58 
4.2 

f'25 

0:52 
4.7 

7:14 
13.6 

13:22 
3.3 

20:00 
13.4 

S    25 

1:15 
4.8 

7:33 
13.5 

13:37 
3.2 

•20:21.' 

13;^ 

W 

26 

6:34 
13. 2 

12:87 
3.7 

19:21 
13.2 

E    S    26 

2:10 
4.9 

8:18 
13.6 

14:27 
3.3 

20:58 
13.5 

M   26 

2:20 
6.1 

8:31 
18.8 

14:87 
3.5 

•ill- 
Li.  1 

Th  27 

1:21 
4.9 

7:48 
13.1 

13:54 
8.9 

•20:33 
13.2 

S    27 

3:17 
4.7 

9:16 
13.7 

15:25 
3.1 

21:55 
13.8 

Tu  27 

1 

3:21 
6.1 

9:27 
13.8 

16:33 
3,5 

VS.: 

F    28 

1 

2:47 
4.9 

S:5.'i 
13.4 

15:05 
3.5 

21:33 
13. 5 

M   28 

4:12 
4.2 

10:10 
14.1 

16:17 
2.7 

22:40 
14.2 

A    W  28 

4:14 

4.7 

10:20 
13.6 

16.35 
8.4 

22:5.. 
13-7 

'        S    29 

3:55 
4.3 

9:53 
14.0 

16:05 
2.8 

22:27 
14.2 

Tu  29 

1 

4:56 
8.7 

10:55 
14.6 

17:01 
•2.3 

23:28 
14.7 

Th'29 

4:58 
4.2 

11:10 
14.0 

17:12 
3.1 

23:4<-' 
14.  J 

E     § 

30 

4:47 
3.6 

10:44 
14.7 

16:54 
2.0 

23:15 
15.0 

A 

W   30 

5:34 
3.3 

11:40 
15.0 

17:42 
2.0 

F   30 

5:40 
3.5 

11:67 
14.5 

17:55 
2.9 

'    !'' 

31 

5:30      11:27      17:36 
3.0       15.4         1.4 

es  are  plaeect  in  the  ordc 
mof  e<»nstHMitive  height 
Low  Water  Springs,  wh 
S  feet  below  mean  sea  le 
inus  (— )  sign  is  before  t 

23:59 
15. 5 

s    S    31 

0:20       6:15      12:40      18:53 
14.6         2.8       14.9         16 

n  the  second  line  of  each  day 
\  feet  and  tenths,  are  reckoned 
Ity  Chart.**  for  this  rvgion.  ami 
soundings  given  on  the  charr. 

The  tid 
acompariM 
from  Menu 
which  iH  H.. 
union's  a  m 

'rof  occurr 
<  will  indie 
ich  is  app 
vel.    To  Ai 
he  height, 

enee.  wi 
ate  whel 
r<»ximat4^ 
id  the  (U 
in  whid 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights  ii 
ly  the  datum  of  w.undings  on  the  Admira 
jpth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

The  tin 
greater  are 

le  used  is  Greenwich  Mean  Civil;  0*'  is  midr 
in  llie  afternoon  (p.  m. )  and  when  diminisht 

light,  12»«  is  noon:  all  hours  les.s  than  12  ar 
'd  by  12 give  the  times  after  nfH>n;  for  Instan 

3  in  the  forenoon  (a.  m 
ce,15:47i8  3:47p.m. 

\h:i 

#.  new 
equator;  A 

1 

moon;  '}).  1st  quar.;  Q,  full  moon;  (^,  3d  q 
,  V,  m(K)n  in  apogee  or  perigee. 

[uar.;  E,  moon  on  theequator;  N,  S,  moon 

farthest  north  oi 

south  of  tbt 
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1 

JANUARY. 

FEBRUARY. 

MARCH. 

Time  and  Height  of  Hij 
Low  Water. 

1 

i 

1^ 

Day of— 

Time  and  Heisbtof  High  and 
Low  Water. 

c  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

'hand 

W.  Mo. 

1 

:g 

W.  ]Mo. 

W. 

Mo. 

s  1   1 

1 

6:36 
19.0 

12:26 
1.6 

18K)9 
18.5 

.     .     . 

A 

Tu 

1 

0:50 
3.7 

6:28 
18.8 

13:15 
2.4 

19:00 
17.9 

Tu 

1 

5:15 
19.5 

11:57 
1.9 

17:35 
18.6 

.    .    . 

IS 

2 

0:49 
3.4 

6:21 
18.  G 

13:15 
2.1 

18:56 
17.9 

c 

W 

2 

1:33 
4.2 

7:14 
18.3 

14:02 
3.1 

19:47 
17.4 

W 

2 

0:06 
3.3 

6:51 
19.3 

12:30 
2.6 

18:16 
18.3 

M 

3 

1:48 
3.9 

7:10 
18.0 

14:06 
2.6 

19:47 
17.4 

Th 

3 

2:23 
4.6 

8:a5 
17.8 

14^% 
3.6 

20:aS 
17.0 

Th    3 

0:45 
3.8 

6:a5 

18.8 

13:12 
3.3 

19:00 
17.9 

A 

Tu    4 

2:32 
4.4 

8:00 
17.6 

14:68 
3.0 

20:40 
17.0 

F 

4 

8:20 

4.8 

9:00 
17.4 

15:55 
4.0 

21:35 
16.8 

c 

F|4 

1:25 
4.2 

7:22 
18.3 

14:02 
4.0 

19:52 
17.4 

I 

W     5 

3:28 
4.7 

8:55 
17.2 

15:53 
3.3 

21:35 
16.8 

S 

5 

4:23 
4.7 

10:00 
17.2 

16:55 
4.0 

22:37 
16.9 

S      5 

2:22 
4.5 

8:17 
17.7 

15:02 
4.4 

20:48 
17.1 

Th 

6 

4:23 
4.6 

9:53 
17.1 

16:4K 
3.3 

22:32 
16.8 

§ 

6 

6:26 
4.2 

11:02 
17.4 

17:55 
3.6 

23:3»'. 
17.4 

s 

S 

6 

8:31 
4.6 

9:17 
17.4 

16:10 
4.5 

21:52 
17.1 

F 

7 

5:20 
4.3 

10:50 
17.2 

17:43 
3.2 

23:26 
17.1 

s 

M 

7 

6:25 
3.3 

12:02 
17.9 

18:51 
3.0 

M 

7 

4:40 
4.1 

10:25 
17.4 

17:18 
4.6 

22:57 
17.5 

' 

S 

8 

6:12 
8.8 

11:45 
17.5 

18:34 
2.9 

Tu    8 

0:31 
18.2 

7.17 
2.3 

12:58 
18.8 

19:40 
2.4 

Tu 

8 

5:47 
3.1 

11:30 
18.0 

18:18 
3.3 

.     .     .  ; 

IS 

9 

0:15 
17.5 

7K)1 
3.2 

12:37 
18.0 

19:22 
2.7 

W     9 

1:22 
19.1 

8:05 
1.3 

13:48 
19.4 

20:26 
1.7 

W 

9 

0:00 
18.4 

6:44 
2.0 

•  12:30 
18.9 

19- 12  1 
2.3 

S 

M 

10 

1:04 
18.1 

7:47 
2.5 

13:25 
18.5 

20:06 
2.4 

• 

Th 

10 

2:08 
20.0 

8:49 
0.5 

14:34 
20.1 

21:08 
1.3 

Th 

10 

0:54 
19.5 

7:36 
0.8 

13:23 
19.8 

20:00 
1.3 

• 

Tu 

11 

1:47 
18.7 

8:31 
1.9 

14:08 
19.0 

20:45 
2.2 

F 

11 

2:51 
20.7 

9:81 
—0.1 

15:18 
20.6 

21:48 
1.0 

• 

F 

11 

1:44 
20.5 

8:24 
—0.3 

14:10 
20.7 

20:45 
0.6 

W 

12 

2:27 
19.3 

9:08 
L4 

14:52 
19.5 

21:26 
2.1 

p 

S 

12 

3:33 
21.2 

10:13 
-0.5 

16:00 
20.9 

22:30 
1.0 

E 
P 

S 

12 

2:30 
21.4 

9:08 
-0.9 

14:55 
21.3 

21:28 
0.2 

Th 

13 

8:15 
19.9 

9:50 
1.0 

15:a4 
19.8 

22:05 
2.0 

E 

9 

13 

4:15 
21.5 

10:56 
-0.5 

16:43 
21.0 

23:14 
1.2 

§ 

13 

3:13 
22.0 

9:50 
—1.2 

15:38 
21.6 

22:08 
0.1 

F 

14 

8:51 
20.3 

10:29 
0.7 

16:18 
20.1 

22:46 
2.1 

M 

14 

4M 
21.5 

11:37 
-0.1 

17:25 
20.7 

23:56 
1.6 

M 

14 

3:.56 
22.2 

10:32 
-1.0 

16:20 
21.5 

22:50 
0.3 

S 

15 

4:33 
20.5 

11:12 
0.6 

17:01 
20.1 

23.-27 
2.3 

Tu 

15 

5:43 
21.1 

12:23 
0.5 

18:13 
20.1 

.    .    . 

Tu  15 

4:48 
22.0 

11:17 
-0.5 

17.-05 
21.0 

23:35 
1.0 

S 

16 

5:16 
20.5 

11:56 
0.7 

17:45 
20.0 

D 

W 

16 

0:41 
2.3 

6:32 
•20.4 

13:14 
1.4 

19:02 
19.4 

W  16 

5:26 
21.4 

12:05 
0.5 

17:62 
20.2 

.    .    . 

E 
P 

M 

17 

0:13 
2.5 

6:02 
20.3 

12:43 
1.1 

18:35 
19.5 

Th 

17 

1:36 
3.0 

7:26 
19.4 

14:13 
2.3 

20:00 

18.2 

Th;i7 

0:23 
1.8 

6:15 
20.4 

12:56 
1.6 

18:42 
19.2 

7) 

Tu 

18 

1:00 
2.9 

6:M 
19.8 

13:36 
1.6 

19:28 
l&.O 

F 

18 

2:40 
3.7 

8:25 
18.3 

15:23 
3.2 

21:05 
17.4 

D 

F 

18 

1:20 
2.7 

7:08 
19.2 

13:58 
2.7 

19:39 
18.0 

W 

19 

2:00 
3.4 

7:47 
19.2 

14:35 
2.2 

20:27 
18.4 

N 

8 

19 

3:57 
4.0 

9:35 
17.5 

16:38 
3.5 

22:17 
17.0 

N 

S 

19 

2:24 
3.6 

8:10 
18.0 

15.-08 
3.6 

20:44 
17.0 

Th 

20 

3:04 
3.7 

8:48 
18.7 

16:32 
2.6 

21:30 
18.0 

S 

20 

5:12 
3.6 

10:50 
17.2 

17:47 
3.3 

23:30 
17.1 

S 

20 

3:42 
3.7 

9:22 
17.1 

16:23 
3.9 

21:58 
16.6 

F 

21 

4:16 
8.7 

9:55 
18.2 

16:63 
2.6 

22:38 
17.7 

M 

21 

6:18 
2.9 

12:04 
17.5 

18:50 
2.7 

:  :  : 

M 

21 

4:54 
3.6 

10:40 
16.9 

17:32 
3.6 

23:15 
16.7 

S 

22 

5:28 
3.3 

11:06 
18.1 

18:00 
2.4 

23:46 
18.0 

Tu 

22 

0:37 
17.6 

7:17 
2.0 

18.2 

19:43 
2.0 

Tu 

22 

6K)0 
2.7 

11:54 
17.3 

18:32 
2.9 

jN 
1 

s 

23 

6:32 
2.5 

12:13 
18.3 

19K)0 
2.0 

.    .    . 

W 

23 

1:33 
18.3 

8:08 
1.1 

14K)0 

18.7 

20:31 
1.5 

W 

23 

0:21 
17.3 

6:57 
1.8 

12:64 
17.9 

19:25 
2.2 

1 

M 

24 

0:47 
18.4 

7:30 
1.7 

13:15 
18.7 

19:54 
1.5 

o 

Th 

24 

2:18 
18.9 

8:53 
0.5 

14:46 
19.1 

21:14 
1.4 

Th 

24 

1:14 
18.0 

7:47 
1.0 

13:42 
18.6 

20:12 
1.7 

'o 

Tu  25 

1 

1:42 
18.9 

8:22 
1.0 

14K)9 
19.2 

20:44 
1.3 

F 

25 

2:58 
19.3 

9:85 
0.3 

15:23 
19.3 

21:53 
1.5 

O 

F 

25 

1:58 
18.6 

8:30 
0.6 

14:23 
18.9 

20:52  ': 
1.6 

I 

W 

26 

2:30 
19.4 

9.-08 
0.5 

14:57 
19.4 

21:80 
L2 

E 

S 

26 

3:33 
19.6 

10:13 
0.4 

16:57 
19.2 

22:28 
1.9 

E 

S 

26 

2:36 
19.1 

9:10. 
0.5 

14:67 
19.0 

21:29 
1.8 

Th 

27 

3:15 
19.6 

9:53 
0.8 

15:40 
19.5 

22:13 
1.5 

s 

27 

1:07 
19.6 

10:48 
0.8 

16:28 
19.1 

23:02 
2.5 

f§l 

27 

3:07 
19.3 

9:46 
0.8 

15:28 
19.0 

22:02 
2.2 

! 
1 

F 

28 

3:54 
19.7 

10:37 
0.4 

16:21 
19.4 

22:53 
L9 

A 

M 

28 

4:40 
19.6 

11:22 
1.3 

17:01 
18.9 

23:32 
2.9 

A 

M 

28 

8:38 
19.4 

10:20 
1.2 

15:67 

18.8 

22:80 
2.6 

1 

S 

29 

4:31 
19.7 

11:15 
0.7 

16:58 
19.2 

23:.33 
2.5 

1 

Tu  29 

1 

4:08 
19.5 

10:49 

1.8 

16:27 
18.8 

23:00 
2.9 

E 

s 

30 

5:08 
19.5 

11:55 
1.2 

17:36 
18.8 

.     .    . 

i 
1 

W.30 

4:43 
19.5 

11:19 
2.4 

\7m 

18.7 

ia:28 
3.2 

i 

M 

31 

0:10 
3.1 

5:48 
19.2 

12:33 

1.8 

18:17 
18.4 

1 

Th 

31 

5:20 
19.4 

11:52 
2.9 

17:39 
18.6 

.    .    . 

i 
a 
fn 
in 
a 

ar 

eq 

Th 
com  I 
[>mM 
10.4 
mini 

Th 
ein 

uatc 

etid 
mris 
lean 
feet 
18  (- 
etio 
thei 
ne\i 
►r;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate! y 
below  mean  sea  level.    To  tind  the  depth  ol 
-)  sign  is  before  the  height,  in  which  case  s 
leused  is  Greenwich  Mean  Civil;  O^  i.smidn 
ifternoon  (p.  m. )  and  when  dimini.«<hed  by  11 
r  moon;  }),  1st  quar.:  Q.  ^«11  moon;  C.  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  t 
her  it  is  high  or  low  water.    The  heights,  ir 
the  datum  of  soundings  on  the  Admiralty  CI 
water,  add  the  Ubular  height  to  the  sound 
ubtract  it. 

ight.  V>^  is  noon:  all  hours  less  than  12 are  in  t 
J  give  the  times  after  nwm:  for  instance,  15:4 
luar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  .•'econd  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

he  forenoon  (a.  m.),all  greater 
7 183:47  p.m. 
farthest  north  or  south  of  the 
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APRIL. 

MAY. 

- 

JUNE. 



s 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 

Time  and  Height  of  Hij 
Low  Water. 

i;hand 

18:46 
18.4 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.  Mo. 

W.  Mo. 

W.  Mo. 

F 

1 

0:00 
8.4 

6K)0 
19.0 

12:82 
3.6 

18:28 
18.3 

S 

1 

0:20 
8.1 

6:25 
18.7 

12:48 
4.1 

1 

1 

1-.56 
2.4 

7:53 
18.7 

14:26 
4.0 

20:13 

19.0 

8 

S 

2 

0:46 
8.6 

6:60 
18.5 

13:20 
4.1 

19.16 
17.9 

d 

M 

2 

1:12 
3.2 

7:18 

18.4 

13:48 
4.3 

19:42 
18.2 

Th 

2 

2:67 
2.2 

8:64 
18.7 

1629 
3.7 

21  •13 
19.0, 

c 

s 

3 

1:40 
3.9 

7:46 
18.1 

14:21 
4.6 

20:10 
17.6 

Tu 

3 

2:18 
8.2 

8:18 
18.2 

14:.^6 
4.8 

20:42 
18.2 

£ 

F 

3 

4:00 
L9 

9-.5S 
18.9 

16:33 
3.2 

2214 
19.3 

M 

4 

2:48 
4.0 

8:47 
.17.7 

16-.32 
4.6 

21:14 
17.6 

W 

4 

3:27 
2.8 

9:22 
18.8 

16:04 
3.9 

21:48 
18.6 

S 

4 

6:00 
L4 

10:.S5 
19.3 

1733 
2.4 

23:15 

19..H 

Tu 

5 

4.-02 
3.6 

9:60 
17.9 

16:40 
4.1 

22:20 
18.0 

Th 

5 

4:32 
2.2 

10:26 
18.7 

17K)8 
8.1 

22:48 
19.2 

s 

5 

5:59 
0.8 

11:50 
19.8 

18-.30 
1.6 

W 

6 

5:10 
2.7 

10:48 
18.4 

17:44 
3.2 

23:24 

18.8 

E 

F 

6 

6:34 
1.8 

11:27 
19.4 

18:05 
2.1 

23:50 
20.0 

F 

M 

6 

0:13 
20.3 

6:65 
0.3 

12:46 
•JO.  3 

19:24 
0.9 

Th 

7 

6:10 
1.6 

11:68 
19.8 

18:41 
2.0 

S 

7 

6:30 
0.3 

12:22 
20.2 

19:00 
1.1 

• 

Tu 

7 

1:10 
20.6 

7:.'i0 
0.1 

18:40 
20.6 

2f);i: 
0.4^ 

F 

8 

0:22 
19.9 

7:06 
0.3 

12:53 
20.2 

19:;« 
1.0 

P 

S 

8 

0:48 
20.8 

7:28 
—0.4 

13:14 
20.9 

19:60 
0.4 

W 

8 

2:02 
20.9 

8:42 
0.0 

14:28 
20.7 

21*^: 

0.2 

E 

• 

S 

9 

•    1:14 
20.9 

7:63 
-0.6 

13:43 
21.0 

20:18 
0.2 

• 

:si 

9 

1:86 
21.4 

8:13 
-0.8 

14:04 
21.3 

20:88 
—0.1 

N 

Th 

9 

2:56 
20.8 

9:82 
0.3 

16:18 
20.6 

21:&H 

0.2 

1 

S 

10 

2:03 
21:7 

8:40 
—1.2 

14:30 
21.6 

21:02 
-0.2 

Tu 

10 

2:25 
21.7 

9.-00 
-0.8 

14:50 
21.4 

21:25 
-0.2 

F 

10 

3:47 
20.6 

10:22 
0.8 

16KIH 
20.3 

22:50 
0.4 

M   11 

2:49 
22.2 

9:26 
—1.3 

15:14 
21.8 

21:46 
—0.3 

\V 

11 

3:18 
21.7 

9:60 
—0.5 

16:87 
21.2 

22:12 
0.0 

s 

11 

4:37 
20.1 

11:17 
1.6 

17:00 
19.8 

23:42 
O.H 

Tu  12 

3:33 
22.2 

10:10 
—1.0 

15:59 
21.6 

^22:18 
0.0 

N 

Th 

12 

4:02 
21.3 

10:40 
0.3 

16:24 
20.7 

28:03 
0.5 

s 

12 

528 
19.6 

12K)9 
2.2 

17:46 
19.2 

_  1 

1 

W  13 

4:20 
2L9 

10:66 
-0.3 

16:43 
21.0 

23:17 
0.6 

F 

13 

4:62 
20.6 

11:80 
1.2 

17:13 
20.0 

23:66 
1.1 

M 

13 

0:85 
1.3 

6-22 

18.8 

13:05 
2.9 

1^57 

lh.0: 

Th 

14 

6:08 
21.1 

11:46 
0.7 

17:31 
21.0 

:  :  : 

8 

14 

6:43 
19.8 

12:26 
2.1 

18:05 
19.1 

D 

Tu 

14 

1:30 
1.8 

7:17 
18.2 

14:02 
3.4 

19:30  ' 

In 

F 

15 

0:07 
1.4 

6:68 
21.0 

12:40 
1.9 

18:22 
19.1 

S 

15 

0:63 
1.8 

6:40 
18.8 

13:27 
3.0 

19:00 
18.2 

\V 

15 

2:26 
2,1 

8:15 
17.6 

14:68 
3.8 

2l'-2H 

17.6 

D 

S 

16 

2.8 

6:.*J2 
18.9 

13:42 
3.0 

19:19 
18.0 

D 

M 

16 

1:64 
2.3 

7:41 

18.0 

14:30 
3.6 

20:00 
17.5 

K 

Th 

16 

8:24 
2.4 

9:10 
17.3 

16:67 
3.9 

21.-:.'^ 

17.3 

s 

17 

2:10 
3.0 

7:56 
17.9 

14:63 
3.8 

20:26 
17.1 

Tu 

17 

2:68 
2.6 

8:46 
17.4 

15:36 
3.8 

21:06 
17.1 

F 

17 

4:18 
2.4 

10:07 
17.2 

16:52 
3.H 

'w-22 
T7.2 

M 

18 

3:22 
3.8 

9:07 
17.1 

16:03 
4.0 

21:37 
16.6 

\V 

18 

3:59 
2.5 

9:61 
17.2 

16:37 
8.7 

22:10 
17.1 

A 

s 

18 

6:12 
2.4 

11:01 
17.2 

17:44 
3.6 

2:^:15 
17.  :J 

Tu'19 

4:31 
3.0 

10:22 
17.0 

17:08 
3.6 

22:48 
16.8 

£ 

Th 

19 

4:68 
2.3 

10:63 
17.8 

17:88 
3.3 

23:10 
17.2 

s 

19 

6.-03 
2.4 

ll:.'i2 
17.3 

18:83 
3.4 

W 

20 

6:33 
2.4 

11:30 
17.8 

18:07 
3.0 

23:62 
17.3 

F 

20 

6:64 
1.9 

11:48 
17.6 

18:26 
2.9 

M 

20 

0:06 
17.5 

6:62 
2.4 

12:87 
17.5 

19:17 
3.  J 

' 

Th 

21 

6:28 
1.8 

12:27 
17.9 

18:59 
2.6 

A 

S 

21 

OKM 
17.6 

6:43 
1.6 

12:86 
17.9 

19:12 
2.6 

Tu 

21 

0:52 
17.8 

7:36 
2.5 

18:17 
17.7 

20:01 
2.9 

E 

F 

22 

0:45 
17.9 

7:18 
1.2 

13:15 
18.3 

19:43 
2.1 

s 

22 

0:60 
18.0 

7:28 
1.5 

18:16 
18.0 

19:63 
2.6 

c 

W 

22 

1:35 
18.0 

8:18 
2.7 

13:66 
18.0 

20:40 

S 

23 

1:28 
18.3 

8:01 
1.0 

13:53 
18.6 

20:25 
2.0 

M 

23 

1:28 
18.2 

8:10 
1.7 

13:62 

18.1 

20:80 
2.6 

8 

Th 

23 

2:15 
18.8 

8:67 
2.8 

14:32 
18.3 

21:17 
2.6, 

o 

A 

s 

24 

2:06 
18.6 

8:41 
1.0 

14:27 
18.5 

21:00 
2.2 

O 

Tu 

24 

2:07 
18.3 

8:47 
2.1 

14:26 
18.1 

21:07 
2.7 

F 

24 

2:64 
18.5 

9:32 
3.0 

16:16 
18.7 

21:52 
2.3 

M 

25 

2:38 
18.8 

9:18 
1.4 

14:58 
18.5 

21:84 
2.5 

W 

25 

2:42 
18.4 

9:23 
2.6 

14:68 
18.3 

21:88 

2.8 

s 

25 

3-.88 
18.8 

10:06 
3.2 

16:,'»3 
19.1 

22:30 
2.1 

1     iTu 

j 

26 

.8:09 
18.9 

9:60 
1.9 

15:26 
18.5 

22K» 
2.8 

Th 

26 

8:17 
18.6 

9:68 
2.9 

15:33 

18.6 

22:08 
2.8 

s 

26 

4:16 
19.0 

10:16 
3.3 

16:28 
19.4 

23:10 
l.!J 

i'' 

27 

3:40 
19.0 

10:19 
2.5 

15:58 
18.6 

22:31 
3.0 

S 

F 

27 

8:64 

18.8 

10:26 
8.2 

16:08 

18.7 

22:43 
2.7 

M 

27 

4:58 
19.2 

11 --26 
3.3 

17:13 
19.6 

23:.^2 

1.7 

,Th 

28 

4:17 
19.0 

10:50 
2.9 

16:32 
18.7 

28K)0 
3.0 

S 

28 

4:83 
18.9 

11:02 
3.6 

16:49 
18.9 

23:21 
2.5 

Tu 

28 

6:46 
19.3 

12:10 
3.3 

18«) 
19.7 

F 

29 

4:64 
19.0 

11:22 
3.8 

17:10 
18.7 

23:36 
3.0 

s 

29 

6:16 
19.0 

11:40 
8.7 

17:32 
19.0 

W 

29 

0:40 
1.7 

6:85 
19.2 

13KX) 
8.4 

19.7 

B     S 

30 

6:36 
18.9 

12:00 
3.7 

17:55 
18.6 

.     .    . 

M 

30 

0:06 
2.5 

6:05 
18.9 

12:27 
8.8 

18:22 
19.0 

s 

Th 

30 

1:32 
L7 

757 
19.1 

13:55 
3.5 

19:i> 
19.4 

(L 

Tu 

31 

0:57 
2.5 

6:57 
18.8 

18:23 
4.0 

19:16 
19.0 

fr< 

wl 
ur 

gr 

eq 

Th 
?om 

>ra  J 
lilch 
iless 
Th 
eate 

•. 
uatG 

etid 
>ari8 
^ear 
islC 
am 
e  til 
rare 

»r;  A 

les  are  placed  in  the  order  of  ocourrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximat< 
)A  feet  below  mean  sea  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  which 
ne  used  Is  Greenwich  Mean  Civil;  0»«  is  mi( 
in  the  afternoon  (p.  m.)  and  when  diminisl 
r  moon;  }),  Ist  quar.;  O.  ^uH  moon;  (£,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  flrst  line  a 
ther  it  is  high  or  low  water.    Th 
>ly  the  datum  of  soundings  on 
epth  of  water,  add  the  tabular  h 
I  case  subtract  it. 
Inight,  12*'  is  noon;  all  hours  le 
led  by  12  give  the  times  after  nc 
uar.;  E,  moon  on  the  equator;  ] 

nd 
eh 
th« 
leig 

SH  t 

)on 

heig 
eigh 
i  Ad 
htu 

;  for 
,  mo 

htao 
ts,Ii 
mira 
)the 

12  8 

inst 
ton  i 

n  the  second  line  of  each  dAj: 
i  feet  and  tenths,  are  reckoned 
Jty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

re  in  the  forenoon  (a.m.).  all 
ance,  16:47  is  8:47  p.  m. 
artbest  north  or  south  of  the 
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! 

JV 

LY. 

d  Height  of  Uif 
Low  Water. 

(hand 

20:42 
19.3 

AUGUST. 

fhand 

S 

SEITEMBER. 

Time  and  Height  of  High  and 
Low  Water. 

c  Dayof— 

2  ; 

S  1  W.  Mo. 

Time  an 

S 

Dayof- 
W.  Mo. 

Time  and  Heigli 
LowlV 

tof  Hif 
ater. 

16:46 
8.4 

Dayof— 
W.  Mo. 

;  'f    1 

2:29 
1.9 

858 
18.9 

14:56 
3.4 

M 

1 

4:10 
2.8 

9:69 
18.0 

2255 
18.3 

Th 

1 

6:16 
2.8 

12.-00 
17.7 

18:41 
2.0 

.    .    . 

S.   2 

1 

8^29 
2.0 

951 
18.8 

16K)0 
3.3 

21:48 
19.2 

N 

Tu 

2 

5:20 
2.7 

18.0 

17:54 
2.8 

28:88 
18.4 

F 

2 

0:83 
18.2 

7:12 
2.1 

12:59 
18.4 

19:38 

1.1  ' 

S'   3 

1 

4:30 
1.9 

1058 
18.8 

17:04 
2.8 

22:46 
19.2 

W 

3 

654 
2.8 

12H)9 
18.4 

18:56 
2.0 

• 

S 

3 

159 
18.9 

8:08 
L5 

13:49 
19.1 

20:26 
0.4 

P   m'    4 

1 

6:S4 
1.7 

11.-24 
19.0 

18:06 
2.2 

28:49 
19.4 

Th 

4 

0:89 
18.7 

7:21 
L8 

18:08 
18.9 

19:60 
L2 

» 

4 

2:15 
19.4 

8:49 
L2 

14:81 
19.6 

21:10 
0.1 

Tu    5 

6:35 
1.3 

1254 
19.3 

19K)6 
L5 

.    .    . 

• 

F 

5 

1:87 
19.2 

8:15 
L4 

14.00 
19.4 

20:41 
0.6 

£ 

M 

6 

2:58 
19.6 

9:30 
L2 

15:10 
19.8 

21:50 
0.2  ' 

N   W     6 

• 

0.50 
19.6 

7:31 
LO 

13:20 
19.7 

20:01 
0.9 

S 

6 

2:29 
19.6 

9:04 
L2 

14:48 
19.7 

21:29 
0.2 

Tu 

6 

8:35 
19.5 

10:09 
L5 

15:47 
19.9 

22:29  I 
0.5  1 

Th    7 

1:46 
19.9 

856 
0.9 

14:12 
20.0 

20:54 
0.5 

s 

7 

3:16 
19.7 

9:60 
L2 

16-.81 
20.0 

22:14 
0.1 

w 

7 

4:10 
19.3 

10:44 
2.1 

16:21 
19.6 

23:05  1 
1.2  ; 

F     8 

2:41 
20.0 

9:18 
0.9 

15:02 
20.1 

21:46 
0.2 

M 

8 

4K)0 
19.7 

10:34 
L5 

16:13 
19.9 

22:68 
0.3 

Th 

8 

4:45 
18.9 

11:18 
2.7 

16:67 
19.5 

23:41 
1.9 

,       s'   9 

3:32 
20.0 

10K)9 
1.1 

15:50 
20.0 

22:34 
0.3 

E 

Tu 

9 

4:40 
19.4 

11:16 
2.0 

16:60 
19.8 

28:39 
0.8 

.;f 

9 

6:20 
18.5 

11:54 
3.4 

17:86 
19.1 

:  :  :i 

s'lo 

4.-20 
19.8 

10-.66 
1.6 

16:36 
19.9 

28:21 
0.5 

w 

10 

5:21 
19.0 

11:56 
2.7 

17-.82 
19.4 

.    .    . 

S 

10 

0:19 
2.7 

6:00 

18.1 

12:31 
3.9 

18:19  ' 
18.5 

M   11 

6:08 
19.5 

11:44 
2.1 

17:21 
19.5 

:  :  : 

Th 

11 

051 
L5 

6K)1 
18,5 

12:38 
3.8 

18:15 
18.9 

D 

s 

11 

1«2 
8.5 

6:45 
17.6 

18:19 
4.4 

19:08  , 
17.9  , 

Tu  12 

0:10 
0.9 

5:64 
19.0 

12:84 
2.7 

18:06 
19.1 

A 

F 

12 

1K» 
2.2 

6:45 
18.0 

1852 
8.9 

19:00 
18.4 

M 

12 

1:58 
4.2 

7:35 
17.1 

14:14 
4.7 

20:01  ' 
17.4 

E   W  13 

1 

0:59 
1.4 

6:41 
18.6 

1858 
3.3 

18:56 
18.6 

3) 

S 

13 

1-.61 
8.0 

7:32 
17.4 

14:11 
4.6 

19:50 
17.8 

s 

Tu 

13 

2:52 
4.7 

8:31 
16.8 

15:19 
4.7 

21:03  ' 
17.0  , 

I  Th  14 

1 

1:49 
2.0 

7:31 
17.9 

14:16 
3.9 

19:45 
18.1 

S 

14 

2:44 
8.6 

854 
16.9 

IbM 
4.8 

20:44 
17.8 

W 

14 

8:69 

4.8 

9:34 

16.7 

16:26 
4.3 

22:08 
17.1 

f'i6 

2:41 
2.5 

852 
17.3 

15:10 
4.3 

20:36 
17.6 

M 

16 

8:40 
4.0 

950 
16.6 

16K)9 
4.7 

21:44 
17.0 

Th 

16 

5K)1 
4.4 

10:39 
17.2 

17:29 
3.4 

23:11 
17.6 

A    s  ,16 

3:34 
3.0 

9:16 
16.9 

16:04 
4.6 

21:31 
17.2 

Tu 

16 

4:40 
4.1 

10:19 
16.6 

17:09 
4.8 

22:45 
17.0 

F 

16 

6:01 
3.6 

11:89 
18.0 

18:25 
2.2 

S    17 

4:29 
3.3 

10:11 
16.7 

17:00 
4.3 

22:29 
17.1 

8 

W 

17 

6:39 
3.8 

11:17 
17.0 

18:06 
3.5 

23:44 
17.4 

S 

17 

0:09 
18.5 

6:51 
2.6 

12:31 
19.1 

19:14 
LI 

M  18 

6.-23 
3.3 

11:06 
16.8 

17:52 
4.0 

23:25 
17.1 

Th 

18 

6:31 
8.4 

12:11 
17.7 

18:58 
2.7 

s 

18 

1:00 
19.5 

7:39 
L7 

13:21 
20.1 

20:00 
0.1 

Tiv  19 

6:15 
3.3 

11:56 
17.1 

18:43 
3.5 

F 

19 

0:39 
18.2 

•  7:21 
2.8 

13:01 
18.5 

19:45 
L7 

O 

M 

19 

1:46 
20.4 

8:21 
LO 

14.^ 
2L0 

20:42 
—0.6 

S         W;20 

0:17 
17.5 

7:06 
3.0 

12:44 
17.5 

19:80 
2.9 

O    8 

20 

1:26 
18.9 

8K)6 
2.2 

13:46 
19.4 

20:29 
0.9 

£ 

Tu 

20 

2:30 
21.0 

9.-00 
0.6 

14:46 
2L7 

21:22 
—0.8 

Th  21 

1K)6 
17.9 

7:60 
2.8 

13:29 
18.1 

20:14 
2.4 

S 

21 

2:11 
19.6 

8:46 
L7 

14:29 
20.3 

2l!l0 
0.3 

P 

W 

21 

3:10 
2L8 

9:40 
0.4 

15:29 
22.0 

22:04  ! 

-0.8 

O    F   22 

1:51 
18.3 

8:31 
2.7 

14:10 
18.7 

20:55 
1.8 

M 

22 

2:64 
20.2 

956 
1.5 

16K)9 
20.9 

21:49 
-0.1 

Th 

22 

3-.52 
2L8 

1051 
0.5 

16:11 
21.9 

22:46 
-0.3  1 

S  .23 

2:34 
18.8* 

9:11 
2.6 

14:51 
19.8 

21:84 

1.4 

E 

Tu 

23 

3:86 
20.6 

10:05 
L8 

16:52 
2L3 

22:30 
-0.1 

F 

23 

4:35 
21.0 

11K)6 
0.9 

16:56 
21.4 

23:33 
0.5 

S|24 

1           1 

3:15 
19.3 

9:49 
2.5 

15:30 
19.8 

22:10 
LI 

W 

24 

4:16 
20.8 

10:45 
L3 

16:33 
21.4 

23:11 
0.1 

S 

24 

551 
20.3 

11:50 
1.6 

17:46 
20.6 

M,25 

3:56 
19.6 

10:25 
2.4 

16:11 
20.2 

22:61 
0.9 

P 

Th 

26 

biOO 
20.6 

1156 
L6 

17:18 
2L2 

23:56 
0.6 

c 

8 

26 

0:28 
L6 

6:10 
19.4 

12:44 
2.6 

18:37 
19.4 

Tu26 

4:40 
19.9 

11K)6 
2.3 

16:64 
20.5 

23:82 
0.8 

F 

26 

6:45 
20.2 

12:10 
2.1 

ISM 
•20.6 

.    .    . 

N 

M 

26 

1:22 
2.7 

7:06 
18.3 

13:49 
3.3 

19:88 
18.3 

E 1  w ;  27 

5.-28 
19.9 

11:48 
2.5 

17:89 
20.6 

.    .     . 

(L 

S 

27 

0:44 
L4 

6:84 
19.6 

18K)8 
2.7 

18:56 
19.8 

Tu 

27 

2:88 
3.7 

8:10 
17.3 

15.'06 
3.7 

20:48  ' 
17.4 

Th  28 

0:18 
1.0 

6:10 
19.7 

12:34 
2.7 

18:27 
20.2 

s 

28 

1:89 
2.8 

7:29 
18.6 

14K)2 
3.4 

19:54 
18.8 

W 

28 

3:49 
4.1 

958 
16.8 

16:20 
3.5 

22:05 
17.1 

C    F   29 

1 

1:06 
1.4 

7:00 
19.8 

13:26 
8.0 

19:19 
19.7 

M 

29 

2:45 
3.1 

8:30 
17.8 

16:17 
3.8 

21 KW 
17.9 

Th 

29 

biOO 
8.7 

10:89 
16.8 

17:29 
2.8 

28:20 
17.4 

'  p ;  S    30 

2K)1 
1.9 

7:55 
18.8 

14:26 
3.4 

20:15 
19.2 

N 

Tu 

30 

8:69 
3.6 

9:39 
17.2 

16:84 
8.7 

22:13 
17.5 

F 

30 

6.-08 
8.1 

11:48 
17.4 

18:28 
L9 

.    .     . 

S-31 

1          J 

3K)2 
2.6 

8:54 
18.3 

15:83 
8.6 

21:19 
18.0 

W 

31 

6:11 
3.4 

10:51 
17.2 

17:43 
3.0 

28.56 
17.7 

ThetW 
acomparic 
from  Meai 
which  Is  10 
unless  a  m 

The  til 
greater  are 

leu  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  i^.prings,  which  is  approzima 
.4  feet  below  mean  sea  level.    To  find  the  d 
inus  (— )  sign  is  before  the  height,  in  whicl 
ne  used  is  Greenwich  Mean  Civil;  O^  is  mid 
in  the  afternoon  (p.  m. )  and  when  diminiafa 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  ii 
tely  the  datum  of  soundings  on  the  Admin 
epth  of  water,  add  the  tabular  height  to  the 
1  case  subtract  it. 

night,  12»«  is  noon;  all  hours  less  than  12  ar 
ed  by  12  give  the  times  after  noon;  for  instai 

mthe  second  line  of  each  day; 
[I  feet  and  tenths,  are  reckoned 
ilty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

e  in  the  forenoon  (a.  m.),  all 
ice,  16:47  is  3 :47  p.m. 

1        •,  nei 
,  equator;  A 

w  moon;  J),  Istquar.;  Q,  full  moon;  C  8d 
,  P,  moon  In  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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OCTOBER. 

{hand 

a 

NOVEMBER. 

DECEMBER. 

—    .    ^ 

1    . 

Day of— 
W.  Mo. 

Time  and  Height  of  Hi| 
Low  Water. 

1 

Dayof- 
W.  Ma 

Time  and  Height  of  High  and 
Low  Water. 

d  Day  of— 
S  1  W.  Mo. 

•  iTh'    1 

1 

Time  and  Height  of  High  and 
Low  Water. 

s 

1 

0:23 
18.1 

6:58      12:44 
2.2       18.2 

19:19 
1.0 

Tu     1 

1 

1:38 
18.7 

8:04 
1.7 

13:46 

18.8 

20:20 
0.8 

1:40 
18.2 

8:16 
2.4 

18:»     20:32 
1S.3        1.9 

§ 

2 

1:16 

18.8 

7:45      13:80 
1.6       18.9 

20:05 
0.4 

•  W     2 

2:09 

18.8 

8:41 
L9 

14:20 
18.9 

21:00 
1.1 

F  ■    2 

2:14 

1         18.2 

8:54 
2.6 

1431      21.^ 
18.4         21 

E 

• 

M 

3 

1:58 
19.2 

8:28      14:11 
1.3       19.3 

20:46 
0.2 

A  Th    3 

2:40 
18.7 

9:16 
2.2 

14:63 

18.9 

21:31 
1.7 

S      3 

2:46 
18.2 

9:29 
2.7 

15:04     21:*J 
18.4        2  9 

Tu 

4 

2:35 
19.8 

9:08      14:46 
1.4       19.5 

21:25 
0.5 

F     4 

3:10 

18.5 

9:49 
2.6 

16:-25 
18.9 

22:01 
2.4 

S    S      4 

3:16 
18.3 

9:58 
2.8 

15-.88      2-2:12 
18.5        3.4 

W 

6 

8:09 
19.2 

9:42      15:20 
1.8       19.5 

22:00 
1.0 

8      5 

3:40 

18.4 

10:15 
2.9 

15:56 

18.8 

22:32 
3.1 

•M     5 

3:50 
18.5 

10:29 
2.8 

16:15     2'2:44 
18.6        3.7 

Th 

6 

8:39 
19.0 

10:06      15:51 
2.4       19.4 

22:32 
1.7 

S      6 

4:12 
18.4 

10:46 
8.2 

16:35 
18.7 

23:06 
3.6 

Tu    6 

1 

4:29 
18.7 

11K)4 
2. 7 

IBAi     2:i  19 
18.7        :■? 

A 

F 

7 

4:10 
18.7 

10:42      16:25 
2.8       19.3 

23:(M 
2. 5 

s    M     7 

4:50 
18.4 

11:20 
3.3 

17:15 
18.5 

23:40 
4.1 

W     7 

6:10 
18.9 

11:42 
2.6 

17:40    .    .   . 
18.7    .    . 

1 

S 

8 

4:43 
18.5 

11:14      17:03 
3.8       18.9 

23:38 
3.2 

Tu    8 

6:33 
18.3 

12:01 
3.4 

18:02 
18.3 

Th    8 

0:00 
4.0 

5:55 
19.0 

1229     lv;a) 
2.5       b6 

s 

9 

5:21 
18.2 

11:49      17:44 
3.7        18.6 

W     9 

0:28 
4.5 

6:20 
18.2 

12:52 
3.4 

18:56 
18.1 

})    F     9 

0:M 
4.1 

6:48 
18.9 

13:23      1924 
2.5       bo 

|s 

M 

10 

0:15 
3.9 

6:a'S      12:30 
17.9         4.0 

18:30 
18.1 

3)  Th  10 

1:23 
4.7 

7:15 
18.0 

13:.'S.i 
3.4 

19:54 
17.9 

S  1 10 

1:50 
4.1 

7.41 
18.9 

1454      2r21 
2.4       iKo 

D 

Tu 

11 

i:05 
4.6 

6:56      13:26 
17.6         4.2 

19:25 
17.6 

F    11 

2:30 
4.7 

8:15 
18.0 

15:01 
3.2 

20:58 
18.0 

E    S    11 

2:66 
3.9 

8:41 
18.9 

15:28      21-22 

2.3     is: 

1 

W 

12 

2:07 
4.9 

7:60      14:33 
17.3         4.2 

20:27 
17.3 

S    12 

3:89 
4.3 

9:18 
18.3 

16:09 
2.5 

22:00 
18.4 

M  1 12 

4:01 
8.6 

9:43 
19.1 

16:30      22  24 

l.s     ]y.u 

Th 

13 

3:14 
5.0 

8:53      16:42 
17.3         3.8 

21:32 

17.6 

E    S    13 

4:48 
3.6 

10:'20 
18.9 

17:09 
L7 

23:01 
19.2 

Tu  13 

6:04 

2.8 

10:44 
19.5 

1730      2S-24 

1.2     ly..'. 

F 

14 

4:22 
4.5 

9:59      16:50 
17.7         3.0 

22:37 
18.0 

M    14 

5:41 
2.6 

llr20 
19.7 

18:06 
0.7 

23:57 
20.0 

W   14 

6:03 
2.0 

11:44 
20.1 

18:28    .    . 
0.6    .    . 

S 

15 

5:24 
3.6 

11:00      17:4« 
18.4         1.9 

28:37 
18.9 

Tu  15 

6:34 
1.6 

12:18 
20.6 

18:57 
-0.1 

P  Th  15 

0:20 
20.1 

6:59 
1.1 

12:44      1?-.' 

20.6      o: 

S 

16 

6:18 
2.4 

11:68      18:40 
19. 5         0. 7 

W  16 

0:49 
20.8 

7:23 
0.6 

13:10 
21.3 

19:46 
—0.6 

O    F 

16 

1:14 
20.6 

7:31 
0.5 

13:3J»     S)!"* 
20.9        0.1' 

E 

M 

17 

0:30 
20.0 

7K)7      12:50 
1.4       20.6 

19:30 
-0.3 

9 

Th  17 

1:88 
21.3 

8:11 
0.0 

13;59 
21.7 

20:38 
—0.7 

N     S 

17 

2m 

20.9 

8:42 
0.0 

14:30     2]if> 
2L 1        0. 1 

o 

Tu 

18 

1:19 
20.8 

7:51      13:39 
0.5       21.5 

20:13 
-0.9 

F    18 

2:'28 
21.5 

8:.58 
—0.2 

14:46 
21.8 

21:20 
-0.5 

8 

18 

2:53 
21.1 

9:32 
—0.2 

15:21      21 5"^ 

21. 1        0  4 

p 

W 

19 

2:0;i 
21.5 

8:36      14:22 
0.0       22.1 

20:66 
—1.1 

N 

S    19 

i 

3:10 
21.5 

9:45 
-0.2 

15:34 
21.6 

22:12 
0.1 

^M 

19 

3:46 
20.9 

10:23 
-0.1 

16:10      22:46 
20.7        \}.^ 

Th 

20 

2:46 
21.8 

9:16      15:06 
—0.2       22.2 

21:40 
-0.9 

8  ,20 

8:56 
2L1 

10:34 
0.2 

16:22 
21.0 

22:59 
0.9 

Tu  20 

1 

4:30 
20.6 

11:13 
0.2 

17«1      23U^ 
30.2        lo 

F 

21 

3:30 
21.6 

lO.-OO      15:51 
0.0       22.0 

22:25 
—0.3 

M   21 

1 

4:43 
20.4 

11:24 
0.7 

17:14 
20.2 

23:51 
1.9 

W  21 

5:18 
20.0 

12.-06 
0.7 

17:51    .   . 
19.5    .   . 

S 

22 

4:14 
21.2 

10:46      16:38 
0.5       21.3 

23:13 
0.7 

Tu  22 

6:84 
19.6 

12:20 
1.5 

18:09 
19.2 

Th  22 

0:31 
2.4 

6H» 
19.4 

13:00     1''4'^ 
1.2       K- 

N 

§ 

23 

5:00 
20.4 

11:86      17:28 
1.2       20.4 

C   W  23 

0:53 
2.8 

6:28 
18.7 

13:21 
2.1 

19:10 
18.3 

C    F 

23 

1:29 
3.0 

#7«1 
18.6 

18:55     19:42 
1.8       Kl 

M 

24 

0:06 
1.9 

5:51     12:81 
19. 4        2  1 

18:23 
19.2 

Th  24 

1:68 
3.5 

7:29 
17.9 

14:26 
2.4 

20:15 
17.6 

E     S 

24 

2:29 
8.6 

7:59 
18.0 

14:54     30  4: 

2.2       17.5 

k 

Tu 

25 

1:09 
3.0 

6:46      13:87 
18.4         2.8 

19:25 
18.1 

F   25 

3:06 
3.8 

8:35 
17.3 

15:31 
2.6 

21:23 
17.3 

8 

25 

3:29 
3.9 

8:58 
17.6 

15-.54     2143 
2..S       I'l 

W  26 

2:19 
3.8 

7:51      14:60 
17.4        3.2 

20.36 
17.3 

E  ;  S    26 

4:10 
3.8 

9:41 
17.1 

16:34 
2.3 

22:30 
17.3 

M    26 

4:29 
4.0 

9:59 
17.2 

16-.51      224.1 
2.5       17. -■ 

Th 

27 

8:88 

4.1 

9K)4      16:02 
16.8         3.0 

21:51 
17.1 

8    27 

6:10 
3.4 

10:46 
17.2 

17:31 
2.0 

•23:30 
17.0 

Tu  27 

5ri6 
3.8 

10:50 
17.1 

17:47      2S.3^ 
2.5       17.0 

F 

28 

4:41 

S.8 

10:18    •  17:06 
16. 9         2. 4 

23:03 
17.8 

iM   28 

'      1 

6:a5 
3.0 

11:45 
17.6 

18:24 
1.7 

A  W '  28 

1 

6:19 
3.6 

11:54 
17.2 

18:89   .   . 
2.5   .   . 

S 

29 

6:41 
3.1 

11:26      18.-02 
17.3         1.7 

Tu  29 

0:20 
17.9 

6:53 
2.7 

12:33 
17.9 

19:10 
1.5 

Th  29 

1 

0:26 
17.2 

7K)6 
3.2 

12:44     iri^ 
17.5       i& 

E 

s 

30 

0K)3 
17.9 

6:35     12:20 
2. 4       17. 9 

18:54 
1.1 

A  W  i  30 

1:03 
18. 1 

7:36 
2.5 

13:16 
18. 2 

19:63 
1.6 

f:3o 

1:10 
17.5 

7:51 
2.9 

13:29     20:0^ 
17.7        th 

M 

31 

0:51 

18.5 

7:21      13:06 
2. 0       18. 6 

19:40 
0.7 

s    S    31 

1:49 

17.7 

8:31 
2.7 

14:0K      20:4: 
18.0       'I- 

gr 
eq 

Th 
!oni 
)in  ! 
[lioh 
ilcs.s 

Th 
eate 

uatc 

c  tides  are  placed  in  the  order  of  occurrence,  wi 
[)rtrij«on  of  consecutive  heights  will  Indicate  whel 
Hean  Low  Water  Springs,  which  is  approximate 
is  10.4  feel  below  mean  sea  level.    To  find  thed 
a  minus  (— )  sign  is  before  the  height,  in  which 
e  time  used  Is  Greenwich  Mean  Civil:  0»«  is  mi( 
r  are  in  the  afternoon  (p.  ra. )  and  when  diminish^ 
newmoon;  ^,  Istqnar.;  O.  full  moon;  (C,  3d  q 
r;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

Inight.  12»»  is  noon:  all  hours  less  than  12  a 
?d  by  12  give  the  times  after  noon;  for  instan 
uar.;  £,  moon  on  the  equator;  N,  S,  moon 

m  the  .second  line  of  etch  dny: 
I  feet  and  tenths,  are  rwkont^i 
ty  Charts  for  this  region.  «lh1 
soundings  given  on  the  fhart. 

rein  the  forenoon  (a.nL),a'I 
ce.l5:47is8:47p.m. 
farthest  north  or  sooth  of  tbe 
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JANUARY. 


0  I       ^^    '  Time  and  Heteht  of  High  and 

1  W.  Mo.  Lovr>ater. 


KM 

C 
a'Tu 

W 

Th 


S      81 

,  §  '    9' 

I 

s   M|10 
•  Tu.'ll 

W  12 

Thjia 

F,14 

:    I 

S  '15 

S  .16 

E  '  M 1 17 
^'       I 

18 


})  Tu 

j     'W 

Th 


I 


S  .22 

|N    S.23 

'       M  I  24 

0  Tu'25 

W|26 

,Th.27 


F   28 


S 


2:18 
16.3 

2A7 

15.8 

3:42 
15.2 

4:82 
14.8 

5:37 
14.6 

0:46 
4.6 

1:50 
4.5 

3.-06 
4.2 

4:14 
8.4 

5:10 
2.7 

5:58 
2.0 

6:38 
1.4 

0:14 
18.2 

0:51 
18.5 

1:81 
18.6 

2:14 
18.4 

8:00 
17.8 

3:51 
17.1 

4:50 
16.2 

0:02 
8.8 

1:16 
8.7 

2:48 
8.6 

4:10 
2.9 

6:18 
2.0 

6.-06 
1.2 

6:50 
0.7 

0:24 
17.1 

0:55 
17.1 

1:24 
17.0 

1:58 
16.9 

2:28 
16.7 


9-.80 
2.4 

10:06 
8.0 

10:44 
8.4 

11:28 
8.8 

12:21 
8.9 

6:50 
14.4 

8:00 
.  14.8 

9:00 
15.5 

9:51 
16.2 

10:85 
17.0 

11:16 
17.6 

11:55 
18.0 

7:10 
1.0 

7:46 
0.9 

8:24 
0.8 

9:06 
0.9 

9:48 
1.8 

10:86 
1.8 

11:82 
2.5 

6K>1 
15.5 

7.-28 
16.2 

8:42 
15.5 

9:50 
16.1 

10:45 
16.6 

11-.80 
17.0 

12:09 
17.1 

7:80 
0.6 

8^ 
0.9 

8:39 
1.4 

9H>5 
1.9 

9:28 
2.4 


14:40 
15.7 

15:21 
15.2 

16:10 
14.6 

17:09 
14.1 

18:19 
18.9 

13:24 
4.1 

14:35 
3.9 

15:45 
8.6 

16:44 
2.8 

17:31 
2.2 

18:18 
1.7 

IS'M 
1.4 

12:82 
18.3 

18:18 
18.3 

13:54 
18.2 

14:8? 
17.7 

1537 
17.0 

16:21 
16.2 

17:26 
15.3 

12:48 
8.0 

14K)5 
8.3 

15:88 
8.0 

16:44 
2.2 

17:40 
1.4 

18:29 
0.9 

19:11 
0.7 

12:41 
17.0 

13:13 
16.8 

13:41 
16.6 

•  14:13 
16.3 

14:48 
16.0 


21:43 
8.1 

22:18 
8.7 

22:57 
4.1 

28:51 
4.4 


19:81 
14.2 

20:86 
14.8 

21:30 
15.6 

22:15 
16.3 

22:56 
17.1 

23:35 
17.7 


19:25 
1.2 

20H)0 
1.2 

20:89 
1.3 

21:20 
1.6 

22:06 
2,0 

22:57 
2.6 


18:48 
14.9 

20:10 
15.0 

21:22 
15.5 

22:21 
16.1 

23:08 
16.7 

23:49 
17.0 


19:49 
1.0 

20:22 
1.6 

20:49 
2.1 

21:11 
2.7 

21:30 
3.1 


FEBRUARY. 


1 

Dayof- 

W. 

M0.I 

A 

Tu 

1 

c 

W 

2 

Th 

3 

F 

4 

Time  and  Height  of  High  and 
LowWater. 


S  I   5, 


M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

M 

Tu 
W 
Th 
F 

S 

M 


7! 

9I 

;:i 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


8:06 
16.4 

8:48 
15.9 

4:89 
16.2 

5:41 
14.6 

0:iJ7 
4.5 

1:46 
4.6 

3:21 
4.0 

4:40 
2.9 

5:84 
1.7 

6:19 
0.6 

0:01 
19.0 

0:40 
19.5 

1:19 
19.6 

1:58 
19.4 


9:63 
^8 

10:26 
3.8 

11:14 
8.7 

12:10 
4.1 

6-.58 
14.8 

8:15 
14.7 

9:20 
15.6 

10:15 
16.6 

11:00 
17.6 

11:42 
18.5 

6:58 
-0.1 

7:85 
-0.4 

8:11 
-0.5 

8:50 
—0.2 


2:41 
18.8 

9:80 
0.4 

3:28 

17.8 

10:15 
1.3 

4.20 
16.5 

6:26 
15.2 

0:50 
4.1 

2:81 
4.2 

8:58 
8.4 

Ml 
2.1 

6-.61 
1.1 

6:85 
0.4 

0:18 
17.2 

0:89 
17.8 

1:04 
17.4 

1:30 
17.4 


11  .-06 
2.4 

12:14 
8.4 

6:50 
14.4 

8:28 
14.5 

9:42 
15.3 

10:40 
16.1 

11:25 
16.7 

12K)1 
17.0 

7:14 
0.2 

7:48 
0.6 

8:15 
1.0 

8:86 
1.7 


15:26 
16.6 

16:15 
15.0 

17:11 
14.4 

18r20 
14.0 

13:15 
4.5 

14:41 
4.3 

16:06 
3.5 

17K)8 
2.4 

17:56 
1.4 

18:86 
0.7 

12:22 
19.0 

13:00 
19.2 

18:40 
19.1 

14:21 
18.7. 

15K)4 
17.8 

15:54 
16.7 

16:58 
16.4 

18:09 
14.3 

13:41 
4.0 

16:19 
8.7 

16:81 
2.7 

17:27 
1.7 

18:16 
0.9 

18:65 
0.7 

12:29 
17.1 

12:65 
17.1 

13:19 
16.9 

18:46 
16.9 


22:00 
8.6 

22:45 
3.9 

28'.87 
4.3 


19:38 
14.2 

20:51 
15.0 

21:48 
16.0 

22:86 
17.1 

28.-20 
18.2 


19:16 
0.2 

19:60 
0.0 

20:26 
0.2 

21.-04 
0.6 

21:46 
1.3 

22:88 
2.8 

28:81 
8.8 


19:45 
14.1 

21:09 
14.7 

22:12 
15.6 

28:00 
16.8 

23:40 
16.9 


19:30 
0.8 

20K)1 
1.3 

20:23 
1.9 

20:35 
2.4 


MARCH. 


d  Day  of— 

8  — i — 

S    W.Mo. 


Tu 

W 

I 

■Th 


Time  and  Height  of  High  and 
Low  Water. 


Tu    8 


w 

9 

Th 

10 

F 

11 

S 

12 

s 

13 

M 

14 

Tu 

15 

W 

16 

Th 

17 

F 

18 

S 

19 

S 

20 

M 

21 

Tu 

22 

W 

23 

Th 

24 

F 

25 

S 

26 

s 

27 

M 

28 

Tu 

29 

W 

30 

Th 

31 

1:68 
17.3 

2:81 
17.1 

8:11 
16.7 

8:58 
15.9 

4:58 
15.0 

6:&5 
14.3 

1:00 
4.6 

2:81 
4.2 

4:05 
2.9 

5:06 
1.3 

5:54 
0.0 

6:87 
-0.9 

0:22 
20.2 

1:00 
20.4 

1:40 
20.0 

220 
19.2 

8:04 
17.9 

8:54 

16.4 

4:56 

14.8 

0:29 
4.4 

2:10 
4.4 

8:34 
3.5 

4:37 
2.2 

5:28 
1.0 

6:10 
0.4 

6:49 
0.2 

0K)5 
17.6 

0:89 
17.5 

1:02 
17.6 

1:30 
17.6 

2:08 
17.4 


8:48 
2.2 

9:09 
2.6 

9:40 
2.9 

10:24 
3.4 

11:20 
4.0 

12:26 
4.5 

7:31 
14.3 

8:50 
15.2 

9:51 
16.6 

10:41 
17.9 

11:25 
18.9 

12:05 
19.6 

7:16 
—1.8 

7:58 
—1.2 

8:80 
—0.7 

9:10 
0.2 

9:54 
1.4 

10:46 
2.7 

11:61 
3.9 

621 
13.8 

8:15 
14.0 

9:29 
15.0 

10:24 
15.9 

11:06 
16.7 

11:40 
17.0 

12K)7 
17.1 

7:21 
0.6 

7:48 
1.2 

8:02 
1.8 

8:14 
2.3 

8:35 
2.6 


14:15 
16.7 

14:58 
16.4 

15:34 
15.9 

1625 
15.1 

17:28 
14.3 

18:48 
14.0 

18:46 
4.6 

15:26 
8.8 

16:38 
2.4 

17^1 
1.0 

18:15 
0.0 

18:54 
—0.6 

12:48 
19.9 

18:21 
19.8 

14.-00 
19.2 

14:42 
18.2 

15:29 
16.8 

1621 
15.3 

17:86 
14.0 

1321 
4.5 

14:68 
4.1 

16:10 
8.0 

17K)4 
1.9 

17:61 
1.1 

18'.S1 
0.8 

19:06 
0.9 

12:80 
17.1 

12:62 
17.1 

18:16 
17.1 

13:46 
17.1 

14:22 
16.8 


20:47 
2.8 

21:15 
8.0 

21:68 
8.3 

22:47 
8.8 

23:48 
4.3 


20:11 
14.7 

21:21 
16.9 

22:15 
17.4 

18.7 

23:43 
19.7 


19:81 
—0.7 

20K)7 
—0.4 

20:46 
0.2 

21.26 
1.1 

22:13 
2.8 

28:d9 
8.5 


19:19 
18.6 

20:50 
14.8 

21:63 
15.4 

22:41 
16.3 

23:20 
17.0 

23:50 
17.3 


19:35 
1.4 

19:54 
2.0 

20:01 
2.5 

20:15 
2.7 

20:40 
2.9 


I         The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heiifhta  on  the  .second  line  of.  each  day; 

I  a  comparison  of  consecutive  heiKhts  will  indicate  whether  it  is  high  or  low  water.    The  heiRhts,  in  feet  and  tenths,  are  reckoned 

I  from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 

is  9.1  feet  below  mean  sea  level.    To  find  tlie  depth  o!  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 

a  minus  ( — )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  u««ed  Is  Greenwich  Mean  Civil;  0»»  is  midnight,  12*'  is  noon;  all  hours  less  than  12  are  in  the* forenoon  (a.m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  I2give  the  times  after  noon;  for  instance.  15:47  Is  3:47 p.  m. 

•.  new  moon:  D,  Istquar.;  O-  ^n\\  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


63033—1 


20 


Digitized  by 


Google 


806 


DOVER,  ENGLAND,  1910. 


APRIL. 


» 

Dayof— 

W. 

Mo. 

F 

1 

8 

s 

2 

C 

s 

3 

M 

4 

Tu 

6 

W 

6 

Th 

7 

F 

8 

£ 

S 

9 

p 

s 

10 

Mill 

Tu 

12 

W 

13 

Th 

14 

N 

F 

15 

D 

S 

16 

8 

17 

' 

M 

18 

Time  and  Height  of  High  and 
Low  Water. 


Tu  19, 


w 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

26 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

2:40 
17.0 

8:25 
16.2 

4:18 
16.2 

5:27 
14.4 

0:88 
4.8 

1:58 
3.8 

8:27 
2.6 

4:34 
LO 

5^27 
0.7 

6:11 
—1.1 

O.-Ol 
20.5 

0:40 
20.5 

1:18 
19.9 

1:59 
19.0 

2:42 

17.7 

8:31 
16.1 

4:80 
14.5 

0:14 
4.2 

1:41 
4.2 

8.-01 
8.4 

4:06 
2.4 

4:56 
L4 

5:40 
0.8 

6:20 
0.7 

6:58 
LO 

0:10 
17.5 

0:85 
17.5 

1:06 
17.5 

1:89 
17.2 

2:17 
16.9 


9:06 
2.9 

9:49 
8.4 

10:47 
4.0 

11:58 
4.4 

6:54 
14.8 

8:20 
16.2 

9:27 
16.7 
10:18 
18.1 

11:08 
19.2 

11:48 
19.9 

6:53 

-L4 

7:84 
-L2 

8:13 
-0.6 

8:57 
0.4 

9:42 
L7 

10:32 
2.9 

11:34 
4.0 

5:53 
18.6 

7:53 
13.8 

9:04 
14.8 

9:56 
15.8 

10:40 
16.4 

11:12 
16.8 

11:88 
17.0 

12:01 
17.0 

7:19 
L5 

7:37 
2.2 

7:48 
2.6 

8:10 
2.9 

8:48 
3.1 


15K)2 
16.3 

15:50 
15.6 

16:51 
14.7 

18KJ7 
14.8 

18:14 
4.4 

14:46 
3.7 

16:06 
2.3 

17K)1 
0.9 

17:48 
—0.2 

18:80 
-0.7 

12:23 
20.1 

13:00 
19.8 

13:38 
19.1 

14:20 
18.0 

15:05 
16.6 

15:68 
15.2 

17:06 
18.9 

12:67 
4.5 

14.-28 
4.2 

15:85 
8.8 

16:82 
2.8 

17.-20 
L6 

18:01 
L8 

18:36 
1.4 

19K)6 
L8 

12:28 
17.0 

12:60 
17.1 

13:21 
17.1 

18:57 
16.9 

14:88 
16.5 


21.-20 
8.2 

22:13 
8.6 

28:19 
4.1 


19:36 
14.8 

20:60 
16.0 

21:49 
17.6 

22:38 
19.0 

23:20 
20.0 


19:11 
—0.8 

19:49 
—0.4 

20:30 
0.3 

21:14 
L3 

22:02 
2.4 

28:00 
3.5 


18:48 
18.5 

20:25 
14.2 

21:24 
15.3 

22:11 
16.2 

22:50 
16.9 

23:21 
17.2 

23:46 
17.4 


19:26 
2.3 

19:36 
2.7 

19:50 
2.9 

20:22 
3.0 

21:03 
3.2 


MAY. 


p  j  Day  of— 

8  I — \ — 

S  '  W.  Mo. 


S 

Tu 
W 


I 


Th 
F 

I  ^ 
P    8 

•  iM 

I 

Tu 
I 
|W   11 

I      I 

N  Th  12 

I  F,13 
S    14 

1 8 ;  15 

})  I  M  1 16 
Tu|l7 
.w!l8 

E  Th  19 
I  Fj20 

A  I  S  '  21 

I  8,22 

Ml  23 


Time  and  Height  of  High  and 
Low  water. 


O 


TU|24 
w'25 

I     ! 
|Th  26 

I      I 
F  ,27 

S    28 

>8    29 
I      I 
,  M   .30 
I      I 
a  Tu  31 


8.-08 
16.2 

8:66 
16.4 

6K)1 
14.7 

0:11 
8.8 

1:28 
8.8 

2:48 
2.8 

8:68 
LI 

4:66 
0.1 

5:46 
-0.6 

6-J8 
-0.8 

0:19 
19.8 

IKX) 
19.2 

1:40 
18.8 

2:24 
17.1 

3:11 
16.8 

4:08 
14.6 

5:21 
13.8 

1K)2 
3.9 

2:14 
8.6 

3:19 
2.8 

4:14 
2.2 

6:01 
L7 

5:44 
L6 

6:20 
L7 

6:49 
2.1 

0:18 
17.2 

0:44 
17.2 

1:20 
17.1 

2:00 
16.8 

2:46 
16.4 

3:38 
15.8 


9:28 
8.5 

10:24 
8.8 

11:86 
4.1 

6:24 
14.6 

7:47 
16.4 

8:66 
16.7 

9:51 
17.9 

1037 
IS.  9 

11:20 
19.4 

12:01 
19.5 

7:18 
-0.6 

8.-00 
0.1 

8:45 
LO 

9:81 
2.0 

10:22 
3.0 

11:18 
3.8 

12:24 
4.2 

7:06 
18.9 

8:21 
14.5 

9:13 
15.3 

9:38 
15.9 

10:34 
16.3 

11:08 
16.6 

11:80 
16.8 

11:58 
16.9 

7:12 
2.5 

7:32 

2.8 

7:57 
3.0 

8:38 
3.1 

9:20 
3.3 

10:18 
3.4 


1557 
16.9 

16:24 
16.2 

17:38 
14.8 

12:60 
4.0 

14.-07 
8.8 

16:28 
2.8 

16:26 
LI 

17:19 
0.2 

18:08 
-0.3 

18-.52 

12:40 
19.2 

13:20 
18.5 

14K)1 
17.5 

14:45 
16.4 

16:86 
16.2 

16:38 
14.3 

17:59 
13.9 

13:88 
4.2 

14:47 
8.6 

15:48 
8.1 

16:40 
2.5 

17:26 
2.2 

18:02 
2.1 

18:87 
2.8 

19K)1 
2.5 

12:28 
17.0 

18:01 
17.0 

13:89 
17.0 

14:21 
16.7 

16K)9 
16.3 

16:05 
15.9 


21:64 
3.4 

22:58 
3.7 


19:01 
15.1 

20:18 
16.2 

21:20 
17.6 

22:11 
18.9 

22-.66 
19.7 

23:39 
20.0 


19:36 
0.0 

20:20 
0.7 

21:06 
L5 

21:56 
2.4 

22:49 
8.2 

23:51 
3.7 


19:35 
14.3 

20:38 
15.0 

21:27 
15.9 

22:11 
16.5 

22:44 
16.9 

28:14 
17.1 

28:42 
17.2 


19:20 
2.8 

19:41 
2.9 

20:18 
2.9 

20:67 
8.0 

21:48 
3.0 

22:46 
3.1 


JUNE. 


Dayof—; 


W.  Mo. 


W 

Th 
F 
6 
8 
M 
Tu 
W 


Time  and  Height  of  High  ind 
Low  Water. 


Th  9 
F  '10 

S  ill 
8*12 
M   13 


Tu 
W 

Th 
F 

S 
8 


M  20 
Tu'21 
W  22 
Th  23 
24 


M 
Tu 
W 

Th 


4:40 
16.3 

6:54 
16.1 

0:58 
2.8 

2:10 
2.3 

8:23 
L6 

4:29 
0.9 

6:27 
0.4 

6:18 
0.2 

OHB 
18.7 

0:46 
18.8 

1:26 
17.6 

2K)7 
16.7 

2:62 
15.8 

8:48 
15.0 

4:40 
14.3 

0:16 
3.6 

1:14 
8.7 

2:17 
8.6 

3:18 
8.2 

4:16 
2.8 

6:04 
2.5 

6:47 
2.8 

6:24 
2.8 

6:57 
2.4 

0:29 
17.2 

1:07 
17.3 

1:47 
17.2 

2-J» 
16.9 

8:22 
16.5 

4:19 
16.0 


11:18 
8.5 

12:25 
8.4 

7:12 
16.6 

8:28 
16.4 

9:23 
17.8 

10:14 
18.9 

11  K» 
18.6 

11:42 
18.6 

7K)7 
0.8 

7:68 
0.7 

8:86 
L8 

9:19 
2.0 

10:04 
2.8 

10:51 
3.4 

11:43 
8.9 

5:50 
14.0 

7:10 
14.1 

8:13 
14.6 

9:07 
15.1 

9:50 
15.7 

10:29 
16.1 

11:02 
16.5 

IVM 

16.8 

12:10 
17.1 

724 
2.5 

7:55 
2.6 

8:81 
2.5 

9:18 
•2.6 

10:02 
2.7 

10-.66 
2,8 


17:12 
15.5 

18:28 
15.7 

13:31 
3.1 

14:44 
2.5 

15:54 
1.7 

16ii5 
LI 

17:51 
0.6 

18:40 
0.4 

12:24 
18.3 

18:04 
17.8 

13:44 
17.2 

1427 
16.4 

.  16:14 

15.6 

16H)6 
14.9 

17K)8 
14.4 

12:41 
4.2 

18:44 
4.2 

14:47 
3.9 

15:48 
3.5 

16:41 
3.1 

17:26 
2.8 

18:09 
2.6 

18:41 
2.4 

19^2 
2.4 

12:46 
17.3 

18:25 
17.4 

um 

17.4 

1^:56 
17.1 

15:4'» 
1&8 

16:45 
16.  S 


2S:5I 
3.1 


19:43 
16.3 

20:49 

17.2 

21:45 

15.2 

22:35 
liT 

afi 


1«& 
0.6 

20:14 

LO 

20-59  I 

lb 

21:45 
2.1 

■231 

23a: 
VI 


U? 
1955 
R7 

20:Ji 
15.  •: 

2136 
15.* 

16. -J 

22:45 
16  6 

23:19 
16.9 

aM 

17.1 


19:41 
20-13 


21:40 
22  JO 


2i^ 


The  tides  are  placed  in  the  order  of  oecnrrence,  with  their  times  on  the  first  line  and  heights  on  the  Kcond  line  of  each  diy^- 
a  comparison  of  consecutive  heighUi  will  indicate  whether  It  is  high  or  low  water.  The  heisrhts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  w  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  repo°' *°P 
which  is  9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cn&n. 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  usedJs  Greenwich  Mean  Civil;  0"  is  midnight,  12»'  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  »• 

#.  new  moon;  }).  Ist  quar.:  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  aonthof  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

■ 

AUGUST. 

SEPTEMBER, 

— 

S 

Dayof- 

Time  an 

dHeiffl 
Low¥ 

11:68 
3.0 

It  of  High  and 
rater. 

S 

Day of— 

Time  Hnd  llelgbt  of  High  nod 
Low  Wftter. 

i 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
F 

Mo. 

W.  Mo. 

W. 

Mo. 

IT 

^  6:24 
15.6 

17:68 
16.0 

.    .    . 

M 

1 

1:14 
8.2 

7:22 
15.0 

18:50 
8.7 

19:69 
16.3 

Th 

1 

8-.65 
3.1 

9:40 
15.6 

1626 
2.4 

22:11 
16.0 

S      2 

0:29 
2.6 

6:38 
16.6 

13.-01 
3.0 

19:09 
16.0 

N 

Tu    2 

1 

2:40 
8.3 

8:42 
15.3 

16:21 
8.4 

21:13 

16.8 

F 

2 

4:66 
2.0 

10:82 
16.4 

1722 
L8 

28:00 
16.8 

S      3 

1:39 
2.6 

7:62 
15.8 

14KK2 
3.0 

20:21 
16.4 

W     3 

4K)6 
2.7 

9:46 
16.0 

16:87 
2.4 

22:14 
16.5 

• 

S 

3 

6:47 
LI 

11:16 
17.1 

18:10 
0.4 

28:40 
17.2 

P 

M:      4 

2:66 
2.4 

8:69 
16.3 

15:30 
2.6 

21:26 
17.0 

Th    4 

1 

6:09 
L9 

10:40 
16.6 

17:86 
L5 

23:06 
17.0 

s 

4 

6:31 
0.6 

11:62 
17.6 

18:52 
0.1 

.    .    . 

Tu;    6 

4:11 
1.9 

9:67 
16.9 

16:42 
2.0 

2221 
17.4 

• 

F 

5 

6.-02 
L2 

11:26 
17.0 

18:26 
0.8 

28:48 
17.2 

E 

M 

.  5 

0:18 
17.4 

7:10 
0.6 

1222 
17.6 

19:28 
0.2 

N 

• 

W 

6 

6:14 
1.8 

10:47 
17.8 

17:42 
1.8 

23K)9 
17.7 

S 

6 

6:48 
0.8 

12.-04 
17.8 

19:11 
0.5 

Tu    6 

0:40 
17.3 

7:44 
LO 

12:48 
17.6 

20:01 
0.7 

Th'   7 

6:10 
0.9 

11:31 
17.5 

18:36 
0.9 

23:64 
17.7 

S 

7 

0:37 
17.3 

7:29 
0.8 

12:88 
17.4 

19:60 
0.6 

w'    7 

1:04 
17.1 

8:12 
L6 

13:14 
17.6 

20:27 
1.4 

F     8 

6:69 
0.8 

12:18 
17.6 

19:21 
0.8 

.    .    . 

M 

8 

IKX) 
17.1 

8K>7 
LI 

13:11 
17.3 

20:26 
LO 

Th'   8 

lai 
16.9 

8:81 
2.8 

13:48 
17.3 

20:47 
2.1 

,819 

0:36 
17.6 

7:44 
0.9 

12:62 
17.4 

20.-06 
0.9 

E 

Tu 

9 

1:80 
16.9 

8:40 
L6 

18:43 
17.1 

20:69 
L4 

A 

F     9 

1:59 
16.7 

8:44 
2.9 

14:15 
17.0 

21:06 
2.8 

slio 

1:13 
17.1 

8:26 
1.4 

13:28 
17.1 

20:46 
1.3 

W 

10 

2:01 
16.6 

9:09 
2.3 

14:15 
16.9 

21:29 
2.0 

S  ilO 

2:36 
16.3 

9K)8 
8.3 

14:68 
16.6 

21:34 
3.3 

1      Mil 

,      1 

1:62 
16.7 

9:03 
1.8 

Urffl 
16.7 

21:26 
1.7 

Th 

11 

2:85 
16.2 

9:34 
2.9 

14:62 
16.6 

21:54 
2.7 

3) 

S    11 

8:16 
16.7 

9:41 
8.7 

15:38 
15.7 

22:10 
8.8 

1     'Tu 

1     1 

12 

2-.30 
16.2 

9:41 
2.4 

14:47 
16.2 

22KB 
2.3 

A 

F 

12 

8:14 
16.7 

lOHW 
3.4 

15:32 
16.9 

2225 
3.3 

M,12 

1 

4KK2 
14.9 

10:88 
4.2 

16:81 
14.7 

23K)8 
4.4 

'e  W 

13 

8:12 
16.6 

10:17 
8.0 

16-.80 
P  15.8 

22:41 
2.8 

7) 

S 

13 

8:68 
16.1 

10:87 
3.8 

16:22 
15.2 

28K)6 
3.8 

8 

Tu  13 

6K)1 
14.1 

11:86 
4.6 

17:40 
14.3 

.    .    . 

:)Th  14 

8:68 
16.0 

10:66 
8.6 

16:18 
15.2 

23:22 
8.3 

S 

14 

4:50 
14.4 

11:29 
4.4 

1720 
14.6 

.    .    . 

W,14 

0:18 

4.8 

620 
18.7 

12:46 

4.8 

19:06 
13.9 

1  F  '  16 

4:60 
14.4 

11:42 
4.1 

17:15 
14.7 

M 

15 

0:00 
4.8 

6:66 
13.9 

1226 
4.7 

18:32 
14.1 

Th  15 

1:28 

4.8 

7:46 
14.2 

14:18 
4.4 

2028 
14.8 

,     1 

16 

0:10 
3.8 

6:62 
14.0 

12:83 
4.4 

18:21 
14.4 

Tu'l6 

1 

1K)1 
4.7 

7:12 
13.8 

13:80 
4.8 

19:61 
14.3 

F 

16 

2:58 
4.1 

8:58 
15.4 

15:89 
8.2 

21:31 
16.1 

1     ^ 

17 

1:06 
4.0 

7K)4 
14.0 

18:29 
4.6 

19:88 
14.6 

S 

W  17 

2:17 
4.6 

8:28 
14.5 

14:59 
4.4 

21:00 
15.0 

S 

17 

4:11 
2.8 

9:63 
16.9 

16:40 
L8 

22:20 
17.6 

jM 

18 

2:07 
4.1 

8:11 
14.4 

14:41 
4.4 

20:89 
15.0 

Th 

18 

3'.S8 
4.0 

9:28 
15.4 

16:16 
3.4 

21:55 
16.0 

S    18 

5:02 
L5 

10:38 
18.3 

1729 
0.4 

23:02 
18.6 

1      Tu 

19 

8:19 
3.9 

9:10 
16.0 

16:60 
4.0 

21:82 
15.6 

F 

19 

4:46 
8.1 

10:18 
16.6 

17:16 
2.2 

22:40 
17.1 

O 

M   19 

6:48 
0.5 

11:20 
19.4 

18:U 
—0.6 

23:42 
19.6 

s 

W 

20 

4:23 
3.4 

9-.66 
16.6 

16:61 
3.2 

22:18 
16.2 

O 

S 

20 

^0 

ll.-OO 
17.6 

17:67 
L2 

28:22 
18.0 

E 

Tu'20 

6:27 
—0.2 

11:69 
20.1 

18:51 
-0.9 

.    .     . 

Th 

21 

6:17 
2.8 

10:89 
16.4 

17:41 
2.6 

28:00 
16.8 

S 

21 

6:16 
L2 

11:40 
18.6 

18:36 
0.4 

P 

W 

21 

0:19 
19.9 

7:04 
—0.4 

12:36 
20.4 

19:27 

— LO  , 

0 

F 

22 

6:01 
2.3 

11:18 
17.0 

18:21 
2.0 

23-.d9 
17.3 

M 

22 

0K)1 
18.7 

6:63 
0.6 

12:18 
19.2 

19:15 
0.0 

Th  22 

0:57 
19.8 

7:40 
-0.8 

13:16 
20.2 

20:05  ' 
—0.6 

S 

23 

6:38 
2.0 

11:66 
17.6 

18:67 
1.6 

K 

Tu 

23 

0:39 
19.1 

7:29 
0.4 

12:65 
19.6 

19:.% 
-0.2 

F|23 

1:86 
19.4 

8:19 
0.2 

18:54 
19.5 

20:45! 
0.2 

s 

24 

0:16 
17.8 

7:13 
1.7 

12:33 
18.1 

19:31 
1.2 

W 

24 

1:17 
19.1 

8K)2 
0.3 

13:36 
19.6 

20:25 
—0.1 

S  |24 

2:16 
18.6 

9:11 
LO 

14:36 
18.4 

21:28 
L2 

M 

25 

0:64 
18.0 

7:48 
1.5 

13:11 
18.4 

20:09 
1.0 

P 

Th 

25 

1:66 
18.9 

8:41 
0.6 

14:15 
19.1 

21:06 
0.4 

c 

S    25 

8:00 
17.2 

9:48 
2.0 

15:26 
16.8 

22:19 
2.4 

Tu 

26 

133 
18.1 

8:21 
1.5 

13:63 
18.5 

20:45 
1.0 

F 

26 

2:88 
18.2 

9:21 
L2 

15:00 
18.3 

21:49 
LI 

N    M  26 

3:44 
16.8 

10:45 
8.2 

1624 
15.3 

2322 
8.6 

E 

W 

27 

2:16 
17.9 

9:11 
1.5 

14:36 
18.2 

21:26 
1.2 

c 

8 

27 

3:26 
17.2 

10:m 
2.0 

15:51 
17.2 

22:39 
2.1 

,Tu  27 

5:00 
14.3 

12:00 
4.1 

17:44 
14.0 

Th 

28 

3:01 
17.4 

9:44 
1.7 

15:24 
17.7 

22:11 
1.5 

S 

28 

4:21 
16.0 

11:02 
2.9 

16:51 
15.7 

23:40 
3.2 

W   28 

0:46 
4.3 

6:37 
13.7 

18:33 
4.3 

19:40 
13.9 

(L 

F 

29 

3:52 

16.8 

10:32 
2.2 

16:18 
16.9 

23:01 
2.1 

M 

29 

5:29 
14.8 

12:12 
3.8 

18K)8 
14.6 

Th  211 

221 
4.2 

8:24 
14.2 

15K)1 
3.6 

21:04 
14.8 

p 

S 

30 

4;52 
15.9 

11:80 

2.8 

'17:21 
16.0 

N 

Tu30 

0:59 
8.9 

7KX) 
14.2 

13:41 
4.2 

19:46 
14.4 

F    30 

3:87 
3.2 

928 
15.4 

16:06 
2.8 

21:59 
16.0 

§ 

31 

0:03 
2.7 

6:02 
15.2 

12:85 
3.4 

18:37 
15.4 

W 

31 

2:34 
3.9 

8:31 
14.6 

16:15 
3.6 

21:09 
15.1 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

■ 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

S 

Dayof- 
W.  Mo. 

Time  and  Height  of  High  and 
LowWater. 

:8 

Day  of— 

1 
Time  and  Height  of  High  and ' 
LowWater. 

Mo. 

W.  Mo. 

— 

S 

1 

437 
2.0 

10:18 
16.5 

17«)      22:46 
1.0       16.9 

Tu     1 

b:S9     11.-06 
L2       17.4 

18:00 
0.5 

23:25 

17.1 

• 

Th    1 

1 

5:50 
2.0 

11:07 
16.9 

18:10     23r>3 
1.6      16.6 

s 

2 

5r25 
1.1 

10:59 
17.3 

17:47      28:28 
0.2        17.3 

• 

W 

2 

6:19      11:34 
L2       17.5 

18:86 
0.8 

28:49 
17.1 

F 

2 

6^26 
2.1 

11:85 
16.9 

18:42     23:48 
2.0       16  6 

E 

• 

M 

3 

6:06 
0.6 

11:82 
17.7 

18:27      23:51 
0.0       17.4 

A 

Th 

3 

6:60     11:58 
1.6       17.4 

19K)6 
1.4 

.    .    . 

8 

3 

6:55 
2.5 

12H)1 
16.9 

19«9    .    .   . 
2.4    ..   . 

Tu 

4 

6:46 
0.7 

12K)0 

17.8 

19:04    .    .    . 
0.2    ..    . 

F 

4 

0:11       7:16 
16.9        2.2 

12:21 
17.3 

19:29 
2.2 

S 

S 

4 

0:15 
16.7 

7:15 
2.8 

12-30      1935 
16.9        2.9 

W 

5 

0:16 
17.3 

7:17 
L2 

12:24      19:34 
17.7*        0.9 

S 

5 

0:84       7:26 
16.9         2.8 

12:49 
17.2 

19:39 
2.8 

M 

5 

0:46 
16.8 

7:80 
3.0 

13:08     19:39 
16.9        S.1 

Th 

6 

0-.87 
17.1 

7:42 
1.9 

12:46      19:56 
17.6         1.7 

s 

6 

1KB       7:35 
16.8        3.1 

18:20 
17.0 

19:51 
3.2 

Tu    6 

1:20 
16.9 

7:58 
3.0 

13:40     20*9 
1&8        12 

A 

F 

7 

IKX) 
17.0 

7:54 
2.5 

13:14      20:07 
17.4         2.4 

8 

M 

7 

1:86       8:00 
16.7        8.2 

18:57 
16.7 

20:20 
3.4 

W     7 

1:59 
16.8 

8:31 
8.0 

1452      20:49 
16.5        fl 

8 

8 

1:28 
16.9 

8:08 
2.9 

13:44      20:22 
17.2         2.9 

Tu 

8 

2:16       8:38 
16.4        8.4 

14:40 
16.1 

21K)1 
3.7 

Th    8 

2:44 
16.6 

9:19 
8.0 

15:10     21:« 
16.0        3.4 

S 

9 

2KG 
16.6 

8:27 
3.2 

14:21      20  49 
16.7         8.3 

W 

9 

8K)1       9:28 
15.9        3.6 

15:29 
15.4 

21:55 
4.0 

D 

F 

9 

8:36 
16.2 

10:12 
3.0 

16:06     22:« 
15.5        15 

S 

M 

10 

2:41 
16.1 

9:03 
8.5 

15.03      21:28 
16.0         3.7 

D 

Th 

10 

8:56      10:80 
15.2        3.8 

16:30 
14.7 

28:05 
4.3 

S 

10 

4:35 
15.8 

11:16 
3.0 

17:12     28:48 
15.2        3.5 

D 

Tu 

11 

8:28 
15.4 

9:50 
8.9 

15:56      22:24 
15.0         4.3 

F 

11 

5:04      11:44 
14.8         8.9 

17:47 
14.4 

E 

s 

11 

5:46 
15.6 

12^21 
2.9 

18:31    .   .   . 
15.8    .   .  . 

W 

12 

4:24 
14.6 

10:58 
4.3 

17:00      28:35 
14.2         4.7 

S 

12 

0:20       6:27 
4.2       14.9 

12:58 
3.5 

19:12 
15.0 

M 

12 

0:55 
3.8 

7:a5 
16.0 

13:32     19:4« 
2.5       10.9 

Th 

13 

5:88 
14.0 

12:18 
4.5 

18:25    .    .    . 
14.0    .    .    . 

E 

s 

13 

1:34       7:47 
8.6       15.8 

14:14 
2.6 

20:27 
16.2 

Tu  13 

2K)6 
.     2.8 

8:18 
16.7 

14:46      20:54 
2.0      16.S 

F 

14 

0:62 
4.6 

7K)7 
14.4 

18:86      19:52 
4.0       14.8 

M 

14 

2:50       8:54 
2.6       17.2 

15:26 
1.5 

21:25 
17.  r. 

W 

14 

8:21 
2.2 

9:20 
17.7 

iri:55     2U* 
1.3       17.  T 

S 

15 

2:15 
8.9 

8:26 
16.6 

ISHK)      21:00 
2.9       16.2 

Tu 

15 

8:66       9:46 
1.5       18.5 

1624 
0.4 

22:13 

18.7 

V 

Th  15 

426 
1.4 

10:11 

18.5 

16-.57     2258 
0.7       1S.4 

s 

16 

3:32 
2.7 

9:25 
17.2 

16:04      21:M 
1.4        17.7 

W  16 

4:49      10:88 
0.6       19.5 

17:18 
—0.3 

22:56 
19.4 

o 

F 

16 

5:24 
0.7 

10:59 
18.9 

17:61     23a 
0.2     ii: 

E 

M 

17 

4:29 
1.8 

10:14 
18.7 

16:56      22:38 
0.1        19.0 

9 

Thll7 

5:88      11:16 
0.0       20.0 

18:02 
-0.7 

23:48 
19.6 

N 

S 

17 

6:15 
0.8 

11:43 
19.0 

18:41    .   .   . 

ao  .  .  .  , 

0 

Tu 

18 

5:18 
0.2 

10:57 
19.9 

17:42      23:19 
—0.8        19.8 

F   18 

6:28      11:55 
-0.8       20.1 

18:48 
-0.6 

.    .     . 

S 

18 

OHM 
18.8 

7:0S 
0.2 

12:25     193i  | 
18.8        ©..J  j 

p 

W 

19 

6:00 
-0.6 

11:36 
20.5 

18:24      28:58 
— L2       20.1 

N 

S  119 

0:18       7:08 
19.6     -0.1 

12:87 
19.7 

19:82 
-0.2 

M 

19 

0:45 
18.6 

7:49 
0.4 

18KK     20:11 
18.3        0.7 

Th 

20 

6:40 
-0.7 

12:14 
20.7 

19:04    .    .    . 
—1.1    .    .    . 

S 

20 

0-.68       7:51 
19.0         0.3 

18:19 
18.9 

20:18 
0.6 

Tu  20 

1:25 
18.0 

8:33 
0.8 

13:48     2Cf» 
17.6        1.4 

F 

21 

0:36 
20.1 

7:21 
—0.5 

12:54       19:44 
20.3      -0.6 

M  \  21 

1:39       8:39 
18.2         1.0 

14:00 

17.8 

21K)5 
1.5 

AV  21 

2K)6 
17.2 

9:18 
1.4 

14:81      21:il 
16.7        2-0 

S 

22 

1:14 
19.5 

8:02 
0.1 

18:84      20:26 
19.6         0.3 

iTii  22 

1 

2:21       9:29 
17. 1         1.9 

14:48 
16.5 

21:56 
2.5 

Th22 

2:51 
16.5 

10H)5 
2.0 

16:19     22:» 
15.7       2.7 

N 

s 

23 

1:65 
18.6 

8:46 
1.0 

14:17      21:14 
18.2         1.4 

vC 

W  23 

3:11      10:24 
15.9        2.7 

15:40 
15.2 

22:52 
3.8 

(L    V   23 

1      j 

8:40 
15.6 

10:54 
2.6 

16:11      2S:1§ 
14.9        3.4 

M 

24 

2:40 
17.2 

9:36 
2.0 

15K)4      22:09 
16.6         2.6 

Th  24 

4:09      11:24 
14.8         3.8 

16:48 
14.2 

23:58 
8.8 

E|Sj24 

4:.^ 
14.9 

11:49 
8.2 

17:17    .    .   . 
14.2    ..  . 

c 

Tu 

25 

3:32 
15.7 

10:88 
3.1 

16KJ2      28:11 
15.1         8.6 

F   25 

5:22      12:84 
14.2         3.6 

1S:29 
14.0 

S    25 

0:16 
8.9 

5:46 
14.4 

12-.51      ^5y 
3,5      14.  f' 

W 

26 

4:35 
14.4 

11:45 
3.9 

17:19    .    .    . 
13.9    .    .    . 

E 

S    26 

1:11       7:05 
4.0       14.3 

13:48 
3.3 

20:03 
14.6 

Mj26 

1:21 
4.2 

7K» 
14.4 

13:59     yr^*> 
3.6       14  2 

Th 

27 

0:28 
4.8 

6:07 
13. 7 

13:10      19:26 
4. 0        18. 8 

S    27 

2:24       8:21 
3.6       14.9 

14:56 
2.8 

21:00 
15.2 

Tu27 

2:80 
4.1 

8:20 
14.8 

15:06     20:57 
3.4       14  > 

F 

28 

1:54 
4.1 

7:59 
14.2 

14:32      20:46 
8.4        14.7 

M   28 

8:27       9:14 
3. 1       15. 7 

15:55 
2.2 

21:45 
15.8 

A   w  28 

8:36 
8.7 

9:16 
15.3 

16KB      21:4^ 
3.0       15-' 

l' 

29 

8:07 
3.3 

9H)4 
1ft.  3 

15;37      21:38 
2.  4        15.  S 

TU29 

4:21        9:58 
2.5       16.4 

16:45 
1.7 

22:25 
16.2 

Th  29 

4:83 
3.3 

10K)2 
15.8 

16:59      22r:i?i 
2.6       l.i7' 

E    8[30 

1 

4:07 
2.3 

9:51 
16.3 

16:32      22:22 
1.3        16.6 

A 

W  30 

5K)9      1035 
2.1       16.7 

1731 
L5 

22:55 
16.5 

F   30 

5:21 

2.8 

10:41 
16.2 

17:44     22:'^  .' 
14       16.1  , 

'm 

31 

4:56      10:83 
1.5       17.1 

es  are  placed  in  1 
on  of  consecutive 
Low  Water  Sprlj 
L  feet  below  mea 
inu»  (-)  sign  is  t 
le  used  is  Greene 
in  the  afternooi 
moon;  ^,  l.«t  qt 
,  P,  moon  in  apoj 

17:18      22:58 
0. 2        17. 0 

, 

si  S    31 
•1      , 

6H)4 
2.5 

11:15 
16.5 

1821      2S-5  1 
2.3       16  1 

a( 
frf 

wl 
un 

grt 

eq 

Th 
!omi 
>ra  > 
ii(rh 
less 

Th 
Bate] 

•. 
uato 

etld 
»ari» 
lean 
is  9. 
am 
etin 
rare 
new 
r;  A 

he  order  of  o<'< 
heights  will  ii 
ngs,  which  \»  a 
1  sea  level.    To 
>efore  the  heig 
vich  Mean  Civ 
I  (p.  m.)  and  m 
lar.;  O.  f»n  m 
fee  or  perigee. 

Mirrence,  wi 
idicate  whe 
pproximatc 
find  the  dc] 
tit,  in  which 
il;  Of  is  mid 
'hen  dimini 
oon:  C  Sd  q 

th  their  times  on  the  first  line  a 
her  it  is  high  or  low  water.   Th 
ly  the  datum  of  soundings  on  t 
3th  of  water,  a<ld  the  tabular  he 
case  subtract  it. 
night.  r2»>  is  noon;  all  hours  le 
shed  by  12  give  the  times  after 
uar.;  E,  moon  on  the  equator; 

nd 
eh 
he 
igh 

S8  t 

no 

N, 

heig 
eigh 
AdcD 
tto 

han 
on; 
S,  m 

htsc 
ts,lii 
liral 
thes 

12  a 
fori 
oon 

>n  the  second  line  of  each  day : 

feet  and  tenths,  are  reckoo^d 

ty  Charts  for  this  region.  aQ<l 

loundings  given  on  the  chart, 

re  In  the  forenoon  (a.  m),  aU 
istance,  15:47  is  8:47  p.m. 
farthest  north  or  south  of  the 
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r   " "' 

JANUARY. 

FEBRUARY. 

~1 

— 

MARCH. 

_       — 

—  — 

c  'Day of— 
%    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

B  Dayof- 

8  -   ,  — 

S    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

?_! 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

w.  !mo. 

"IlT 

2:46      10:06     15:25 
1.7        6.0        1.1 

22:32 
4.9 

A  Tu'    1 

3:80 

1.4 

10:40 
6.6 

16:00 
0.9 

28:00 
4.9 

Tu 

1 

2:30 
0.9 

9:45 
6.1 

14:68 
0.6 

21:68 
6.6 

8 

2 

3:16     10:38      16:00 
1.9        5.5        1.3 

23K)0 
4.6 

C   W.    2 

4K)6 
1.5 

11:10 
5.1 

16:88 
LI 

23:88 
4,7 

W 

2 

8:04 
0.9 

10:08 
5.6 

16:28 
0.8 

22:26 
5.3 

E  M     3 

3:62      11:10     16:40 
2.1        5.1        1.4 

23:48 
4.4 

Th    3 

4:60 
1.7 

11:44 
4.7 

1735 
L4 

.    .    . 

Th 

3 

8:86 
LI 

10:86 
6.2 

16:64 
LO 

22:54 
5.0 

A  Tu    4 

4:40      11:47      17:30 
2.2        4.8        1.5 

.    .    . 

F     4 

0:18 
4.6 

6:60 
L9 

12:80 
4.3 

18:30 
L6 

c 

F 

4 

4:10 
L3 

4.8 

16:28 
L8 

28:30 
4.7 

W     5 

0:25       5:40      12:36 
4.2         2.8         4.5 

18:28 
1.7 

'  ^      ^ 

1:20 
4.3 

7:06 
2.1 

13:60 
3.9 

19:38 
L8 

S 

5 

5:00 
L6 

11:60 
4.3 

17:28 
L7 

Th    6 

1:20       6:50      18:36 
4.2         2.3         4.2 

19:28 
1.6 

!  S     6 

8K)6 
4.3 

850 
2.0 

16:a5 
4.0 

20:60 
L7 

s 

s 

6 

0:22 
4.4 

6:20 
2.0 

12:66 
3.8 

18:50 
2.0 

F     7 

1 

2:40       7:55     15:16 
4.3         2  1         4.1 

20:28 
1.5 

8    M 

7 

4:66 
4.9 

9:36 

L8 

17:40 
4.8 

21:65 
L5 

M 

7 

2:00 
4.1 

7:48 
2.1 

16:21 
3.7 

20:14 
2.1 

S      8 

4:15       9K»     16:48 
4.7         1.8        4.5 

21:27 
1.3 

iTu 

8 

6X)0 

5.8 

10:46 
L3 

18:80 
6.6 

28:00 
LI 

Tu 

8 

4:24 
4.6 

9:10 
L9 

17:20 
4.6 

21:34 
L8 

S     9 

5:22      10:06     17:65 
6.4        1.5        6.2 

22:26 
1.0 

;W 

9 

6:46 
6.7 

11:48 
0.6 

19:12 
6.3 

23:58 
0.7 

W 

9 

6:40 
5.6 

10:26 
L2 

18:15 
5.7 

22:46 
L3 

s  M '  10 

6:15     11:02      18:42 
6.1         1.1         5.7 

28:17 
0.8 

• 

Th  10 

7:26 
7.8 

12:40 
0.0 

19:50 
6.8 

»    •    • 

Th 

10 

6:30 
6.6 

11:80 
0.4 

18:55 
6.5 

28:48 
0.6 

•  Tu  11 

7:00     11:58     19:24 
6.7         0.7         6.1 

.    .    . 

F   11 

0:50 
0.4 

8:06 
7.7 

18:28 
—0.3 

20:28 
7.1 

• 

F 

11 

7:08 
7.4 

12.-26 
-0.2 

19:32 
7.2 

.      \V  12 

1 

0:10       7:40      12:45 
0.7         7.1         0.3 

20:04 
6.4 

P|  S    12 

1:36 
0.3 

8:46 
7.7 

14:10 
-0.3 

21:05 
7.0 

E 
P 

S 

12 

0:36 
0.2 

7:48 
7.9 

13:10 
—0.6 

20:10  ; 
7.6 

Th  13 

0:55       8:20     13:35 
0.6         7.3         0.1 

20:43 
6.4 

E    S    13 

2:17 
0.4 

9:20 
7.5 

14:48 
-0.2 

21:42 
6.7 

8 

13 

1:22 
-0.1 

8:30 
8.0 

13:48 
-0.6 

20:46 
7.6 

F    U 

1:40       9.00      14:18 
0.7         7.2         0.2 

21:20 
6.3 

IM   14 

■ 

2:65 
0.6 

9:55 
7.1 

16:28 
0.1 

22:18 
6.3 

M 

14 

2H)2 
—0.1 

9.-00 
7.7 

14:26 
-0.4 

21:22 
7.3 

8    15 

2:23       9:34      16:02 
0.9         6.9         0.2 

21:66 
6.0 

Tu 

15 

8:36 
0.9 

10:30 
6.6 

16K)4 
0.5 

22:65 

5.8 

Tu 

15 

2:40 
0.2 

9:86 
7.2 

15K)2 
0.0 

21:66 

6.8 

S    16 

8:06      10:10      15:43 
1.1        6.5        0.5 

22:36 
5.7 

})   W 

16 

4:12 
1.3 

11:10 

5.8 

16:42 
1.0 

23:36 
6.3 

W 

16 

3:17 
0.6 

10:14 
6.6 

15:40 
0.6 

22:83 
6.2 

E   m'i7 

8:46      10:50      16:26 
1.4         6.1         0.8 

23:20 
5.3 

Th  17 

1 

4:58 
L7 

11:50 
5.0 

17:28 
L5 

Th 

17 

8:54 
LI 

10:50 

5,8 

16:14 
L2 

28:10 
5.6 

])  Tu  18 

4:30      11:30      17:10 
1.7        6.5        1.1 

F  1 18 

0:25 

4.7 

5:50 
2.1 

12:42 
4.3 

18:24 
2.1 

}) 

Fil8 

4:80 
L6 

11:80 
4.9 

16-.56 
L8 

23:55 

4.8 

W   19 

0:06       5:30      12:17 
4.9         2.0         5.0 

1.4 

N     S 

19 

1:30 
4.3 

6:55 
2.6 

14:05 
8.9 

19:30 
2.4 

N     S 

19 

5:20 
2.0 

12:24 
4.2 

17:45 
2.4 

Th  20 

1:00       6r27      13:20 
4.6         2.2         4.5 

19:06 
1.7 

s 

20 

3:50 
4.3 

'^i!t 

17:18 
4.4 

20:48 
2.6 

S 

20 

0:46 
4.2 

10:40 
2.6 

18:65 
3.6 

18:60 
2.8 

F   21 

2:20       7:34      14:52 
4.5        2.4         4.2 

20:10 
1.9 

jM 

21 

5:24 
5.0 

12:60 
L5 

17:55 
6.0 

.    .    . 

M 

21 

3:00 

4.1 

11:40 
L9 

17:10 
4.3 

.    .    . 

S    22 

4:18     12:20     16:65 
4.8         2.2         4.6 

21:18 
1.9 

Tu'22 

1 

1:10 
1,7 

6H)5 
6.7 

13:86 
0.9 

18:40 
6.6 

Tu  22 

1 

0K)6 
2.3 

6:10 
4.7 

12-.30 
L4 

17:48 
5.0 

N    §   23 

5:26      13:07      18:00 
5.3         1.6         5.3 

22:24 
1.7 

W'23 

1:80 
1.4 

6:48 
6.3 

14:16 
0.4 

19:18 
6.1 

W  23 

0:60 
L7 

5:47 
5.4 

13:12 
0.8 

18:20 
5.6 

1      M   24 

6:20     13:54      18:48 
6.0         0.9         5.8 

23:20 
1.4 

O 

Th 

24 

2:12 
1.2 

7:25 
6.9 

14:60 
0.3 

19:60 
6.4 

Th  24 

!        j 

1:28 
L4 

6:25 
6.1 

13:46 
0.5 

18:65 
6.1 

;0  Tu  25 

1 

7:00     14:35      19:30 
6.6         0.5         6.2 

F 

25 

1:10 
1.1 

8:00 
7.1 

13:16 
0.6 

20:20 
6.6 

C    F    25 

'       1 

2:00 
L2 

7:00 
6.7 

12:14 

0.6 

19:20 
6.5 

1      W  26 

0:16       7:40      13:15 
1.2         7.0         0.5 

20:06 
6.4 

e!  S 

26 

1:80 
LI 

8A5 
7.1 

13:40 
0.4 

20:45 
6.5 

E  !  S  '  26 

1       1 

2K» 
LO 

7:80 
7.0 

12:86 
0.5 

19:60 
6.7 

Th  27 

0:55       8:15      18:36 
1.1         7.1         0.6 

20:40 
6.4 

•  s 

27 

1:48 
LO 

8:62 

6.8 

14K)6 
0.6 

21:10 
6.2 

is    27 

1       1 

0:40 
0.9 

8K)0 
7.0 

18:06 
0.4 

20:12 
6.7 

F   28 

1 

1:26       8:45     14H)6 
1.2        7.0        0.6 

21:10 
6.1 

A   M28 

2.-05 
0.9 

9:20 
6.5 

14:80 
0.5 

21:32 
5.9 

A  1  M   28 

1:08 
0.7 

8:36 
6.8 

13:82 
0.4 

20:40 
6.5 

:       s:29 

1:55       9:17      14:82 
1.3        6.7        0.7 

21:40 
5.8 

Tu  29 

1 

1:88 
0.7 

8-.56 
6.4 

13:68 
0.6 

21:05 
6.2 

;E    8    30 

i 

2:80       9:48      16K)5 
1.4        6.3        0.7 

22KK) 
6.4 

W  30 

2.-05 
0.7 

9:20 
6.0 

14^24 
0.6 

21:30 
5.9 

1     'M 

31 

2:56      10:10     15:30 
1.4         5.9         0.8 

22:30 
5.2 

Th  31 

,      1 

2:36 
0.7 

9:46 
6.6 

14:56 
0.8 

21:55 
5.5 

Th 
acorn 
fmmi 
moan 
signlfl 

etid 
parij- 
fean 
f^eal 
befc 

lea  arc  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
liow  Water  Springs,  which  is  the  datum  of  so 
evel.'  To  find  the  depth  of  water,  add  the  t 
>re  the  height,  in  which  case  subtract  it. 

ih  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
undings  on  the  Admiralty  Charts  for  tliLs  reg 
abular  height  to  the  soundings  given  on  l 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ion,  and  which  is  3.2  feet  below 
he  chart,  unless  a  minus  (—  ) 

The  til 
greater  are 

ne  used  is  Greenwich  Mean  Civil;  0«»  is  mid 
in  the  afternoon  (p.  m.)  and  when  diminis 

niffht,  12««  is  noon:  all  hours  less  than  12  a 
hed  by  12  give  the  times  after  noon:  for  instai 

re  in  the  forenoon  (a.  nn 
ice,  16:47  is 3:47 p.m. 

.).all 

.  equator;  A 

'  moon;  ^,  Ist  quar;  Q.  f"ll  moon;  d,  3d  q 
.  P,  moon  in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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APRIL. 

a 

MAY. 

hand 

" 

JUNE. 

■  _:l 

7 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  Hi£ 
LowWater. 

1 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

s 

W.  Mo. 

W. 

Mo. 

W. 

Mo. 

f;  1 

8:10 
0.8 

10:12 
6.1 

16:20      22.27 
1.0         5.2 

S 

1 

8:32 
LO 

10:89 
4.6 

16:80 
L6 

22*3 
6.0 

w 

1 

5:24 
1.6 

12:20 
4.2 

17:41 
2.3 

1 

s 

s 

2 

8:44 
LO 

10:46 
4.7 

16:50      23:06 
1.4         4.8 

<L 

M 

2 

4:21 
L4 

11:26 
4.1 

16:28 
2.0 

28:45 
4.6 

Th 

2 

0:41 

4.7 

6:86 
1.6 

18:84 
4.2 

1F:59 
2.3 

C 

s 

8 

4:80 
L4 

11:80 
4.2 

16:40      23:66 
1.9         4.6 

Tu 

3 

5:34 
L7 

12:30 
3.8 

17*6 
2.4 

S 

F 

3 

2.^ 
4.6 

7:46 
1.4 

15*9 

4.7 

20:13 
2.0, 

M 

4 

6:50 
1.9 

12:40 
3.7 

18:18    .    .    . 
2.2    ..    . 

W 

4 

0:69 
4.4 

6:69 
L8 

14:10 
3.9 

19:24 
2.4 

8 

4 

8:33 
4.9 

8:51 
LI 

16d» 
6.3 

2151 
L6 

Tu 

5 

1:20 
4.2 

7:20 
2.1 

14:40      19:50 
8.7         2.8 

Th 

6 

2*0 
4.6 

8:16 
L6 

16:09 
4.7 

20:46 
2.0 

S 

5 

4:60 
6.5 

9:50 
0.7 

1759 
6.0 

2251 
LI 

W 

6 

8:40 
4.6 

8:44 
1.8 

16:66      21:10 
4.7        2.0 

E 

F 

6 

4:80 
6.2 

9:80 
LO 

17:U 
6.6 

21:58 
L4 

P 

M 

6 

6:60 
6.1 

10:44 
0.4 

1850 
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4.4         2.4 

Th 

29 

4:55 
4.3 

11:40 
2.4 

16:48 
4.6 

.    .    . 

p 

S 

30 

*:86 
1.2 

1250      17:56 
4.8        2.0 

N 

Tu 

30 

1:30 
4.0 

7:01 
2.4 

14:40      28:15 
4.2         2.3 

F 

30 

OKX) 
L4 

5:40 
4.9 

12:28 
L9 

17:30 
6.3 

s 

31 

0:45 
4.7 

6:84      18:33 
L6        4.5 

19K)0 
2.2 

W 

31 

4:36      11:56 
4.2        2.4 

th  their  times  on 
her  it  is  high  or  1 
f  soundings  on  tl 
1  the  tabular  heij 

light,  12b  is  noon 
led  by  12  give  th< 
uar.;  E.  moon  on 

16:56    .    .    . 
4.7    ..    . 

TheMd 
aeompariA 
from  Mean 
below  meal 
(-)9i8ml8 
1        The  tin 
greater  are 
#,  new 
equator;  A 

en  are  placed  In  the  order  of  oo( 
Dn  of  consecutive  heights  will  ii 
Low  Water  Springs,  which  Is  t 
Q  sea  level.    To  find  the  depth  ( 
before  the  height,  in  which  cas 
le  used  is  Greenwich  Mean  Civi 
in  the  afternoon  (p.  m.)  and  wl 
moon;  ^,  1st  quar.:  O.  fu^l  mc 

;urr 
Idle 
he 

)fW 

est 
1:0 
len 
►on: 

encc 
atei 
dati3 
atei 
ibtn 
Mai 
dim 

(C. 

?.wi 
ivhet 
im  o 
,ad( 
ictit 
mldi 
inisl 
3dq 

the  first  line  ai 
ow  water.    Th 
le  Admiralty  C 
fht  to  the  soui 

;  all  hours  lest 

i  times  after  nc 

the  equator; 

ad] 
eh< 
hai 
Qdi] 

sth 
K>n 

N, 

leigl 
sighl 
tsfo 

an  1 

for 

3.m 

litso 
ts,ln 
rthl 
fivei 

2ar 
inst 
oon 

n  the  second  line  of  each  day; 
feet  and  tenths,  are  reckoned 
8  region,  and  which  is  8,2  feet 
a  on  the  chart,  unless  a  minus 

e  in  the  forenoon  (a.m.),  all 
ance,  15:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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OCTOBER. 


3 

Day of— 

W.  Mo. 

s 

1 

s 

2 

E 

• 

M 

3 

Tu 

4 

W 

5 

Th 

6 

A 

F 

7 

S 

8 

s 

9 

8 

M 

10 

D 

Tu  11 

W   12 

Th 

13 

f:i4 

8  Il5 

S    16 

E 

M  ;  17 

o 

Ta'18 

p 

W;19 

Th 

20 

F 

21 

S 

22 

N 

s 

23 

M  1  24 

c 

Tuj26 

W 

26 

Th 

27 

F 

28 

S 

29 

£ 

s 

30 

M 

31 

Time  and  Height  of  High  and 
Low  Water. 


0:50 
0.8 

1:20 
0.6 

1:45 
0.4 

0:20 
0.3 

0:50 
0.4 

1:15 
0.5 

1:40 
0.6 

2:05 
0.7 

2:34 
0.9 

3:00 
1.1 

3:18 
1.4 

3:47 
1.9 

0:10 
3.7 

1:58 
3.6 

4:28 
4.4 

5:22 
5.4 

6:08 
6.4 

6:48 
7.2 

0:14 
-0.5 

0:55 
—0.6 

1:35 
-0.3 

2:12 
0.2 

2:50 
0.7 

3:26 
1.4 

4:00 
2.0 

4:50 
2.6 

1:15 
3.8 


6:10 
4.9 

0:14 
1.1 

0:55 
0.8 


6:05 
5.7 

6:38 
6.2 

7:06 
6.6 

7:35 
6.8 

8:00 
6.8 

8:25 
6.6 

8:.50 
6.2 

9:17 
5.9 

9:42 
5.5 

10:10 
5.2 

10:45 
4.8 

11:50 
4.5 

5:30 
2.3 

7:20 
2.5 

8:50 
2.2 

10:00 
1.5 

11:00 
0.7 

11:50 
0.2 

7:25 

7.7 

8:05 
7.8 

8:40 
7.6 

9:15 
7.1 

9:55 
6.5 

10:34 
6.8 

11:20 
6.1 

12:12 
4.5 

10:18 
2.9 

11:10 
2.4 

12:00 
2.0 

6:40 
5.5 

6:10 
6.0 


13:05 
1.5 

13:40 
1.1 

12:00 
1.0 

12:27 
0.8 

12:55 
0.8 

13:22 
0.7 

13:50 
0.8 

14:20 
0.8 

14:55 
0.9 

16:24 
1.1 

15:58 
1.4 

17:08 
1.8 

12:50 
4.2 

14:58 
4.3 

16:40 
5.1 

17:40 
6.1 

18:25 
7.0 

19:05 
7.5 

12:36 
—0.1 

13:15 
—0.2 

13:55 
0.0 

14:35 
0.4 

1.5:15 
0.8 

15:.50 
1.3 

16:38 
1.8 

17:45 
2.2 

13:30 
4.2 

16:17 
4.6 

17:00 
5.0 

12:40 
1.7 

13:10 
1.4 


18:06 
6.0 

18:42 
6.7 

19:15 
7.1 

19:45 
7.1 

20:15 
6.8 

20:40 
6.4 

21:08 
5.9 

21:34 
5.5 

22:00 
5.0 

22:35 
4.5 

23:20 
4.1 


18:50 
2.0 

20:26 
1.9 

21:35 
1.2 

•22:40 
0.5 

23:30 
-0.1 


19:42 
7.7 

20:20 
7.6 

21:(X) 
7.1 

21:38 
6.5 

22:20 
5.7 

23:00 
4.9 

2:3:52 
4.2 


•22:40 
1.8 

23:30 
1.4 


17:40 
5.7 

18:12 
6.2 


NOVEMBER. 


a  bay  of- 


^^J 

W.  Mo. 

Tu    1 

W 

2 

Th    3 

F     4 

S      5 

S|    6 

M|    7 

Tu    8 

W     9 

Th  10 

Time  and  Height  of  High  and 
Low  water.  . 


F    11  ! 
S    12 
S    13 

M   14 

I 
Tu  15 

:  W  16 


I 


O  Th  17 
P 

F  18 
N  S  ;  19 
S'20 
M  21 
Tu  22 
(L  j  W  23 
TMJ24 
F'25 
S  26 
S  27 
M   28 

Tu  29 

I 
Wi30 


0:30 
0.8 

0:02 
0.6 

0:10 
0.5 

0:40 
0.6 

1:10 
0.7 

1:40 
0.8 

2:10 
1.0 

2:43 
1.2 

3:10 
1.5 

3:40 
2.0 

0:00 
3.9 

1:26 
3.8 

3:26 
4.4 

4:45 
5.3 

5:38 
6.1 

6:24 
6.9 

7:08 
7.6 

0:30 
-0.2 

1:14 
0.0 

1:52 
0.5 

2:30 
1.0 

3:10 
1.6 


6.4 

7:05 
6.7 

7:30 
6.7 

7:58 
6.6 

8:28 
6.3 

8:58 
6.0 

9:26 
6,7 

9:56 
6.4 

10:35 
6.0 

11:30 
4.7 

5:05 
•2.3 

6:53 
2.6 

8:15 
2.2 

9:34 
L6 

10:34 
0.9 

11:25 
0.4 

12:10 
0.0 

7:45 

7.7 

8:-25 
7.6 

9:02 
7.2 

9:42 
6.7 

10:21 
6.0 


3:45 
2.1 

11:08 
5.4 

4:40 
2.6 

11:50 
4.9 

0:44 
4.0 

5:30 
2.9 

3:40 
4.2 

11:00 
2.9 

4:30 
4.6 

11:30 
2.5 

5:04 
5.0 

12:17 
2.3 

6:86 
5.4 

9:56 
L9 

6:06 
5.9 


10:44 
1.6 


11:20 
LI 

11:54 
0.9 

12:28 
0.7 

12:58 
0.7 

13:30 
0.7 

14:00 
0.8 

14:36 
0.9 

15:14 
LO 

15:52 
L2 

16:56 
1.5 

12:25 
4.6 

14:04 
4.4 

15:54 
4.9 

17:05 
6.7 

17:56 
6.4 

18:40 
7.0 

19:24 
7.2 

12:58 
—0.1 

13:40 
0.1 

14:20 
0.4 

15:04 
0.7 

15:45 
1.2 

16:30 
1.6 

17:28 
1.9 

12:60 
4.5 

14:15 
4.3 

16:00 
4  6 

16:68 
6.0 

17:45 
6.4 

18:24 
5.8 


18:48 
6.5 

19:20 
6.6 

19:47 
6.4 

20:16 
6.1 

20:47 
6.7 

21:17 
6.3 

21:46 

4.8 

22:20 
4.4 

23:05 
4.1 


18:22 
L7 

19:47 
1.6 

21:04 
1.2 

22:08 
0.6 

23:00 
0.1 

23:46 
-0.2 


20:06 
7.2 

20:46 
6.9 

21:30 
6.3 

22:10 
6.7 

'22:54 
5.0 

23:40 
4.4 


22:05 
1.9 

•23:00 

1.8 

21:50 
L7 

21:40 
1.4 

22:20 
1.1 

23:00 
0.9 


DECEMBER. 


Day  of— 


W.  Mo. 


Time  and  Heisrht  of  High  aj:id  i 
Low  Water. 


Th;    1 
F      2 

S|    3 
4 


M 

Tu 

i 

W     7 

Th  8 
fI  9 
S  10 
S  11 
M  12 
Tu  13 

W   14 

I 
Th  15 

f[i6 

S    17 

S18 

M   19 

Tu  20 

JW  21 

Th  22 

C  j  F   23 

E  S  24 
8  25 
M  26 
Tu  27 

AW  28 

|Th  29 

F'30 

s  j  S    31 


6:38 
6.3 

7:08 
6.6 

0:10 
0.8 

0:45 
0.9 

1:18 
1.0 

1:55 
1.1 

2:35 
1.3 


11:20 
L2 

12:00 
0.9 

7:40 
6.6 

8:12 
6.6 

8:45 
6.3 

9:18 
6.0 

9:50 
5.7 


3:10 
L6 

10:-28 
5.4 

3:50 
L8 

11:10 
5.1 

5:00 
2.1 

12:00 
4.9 

0:55 
4.2 

6:20 
•2.3 

2:20 
4.4 

7:38 
2.2 

3:52 
5.0 

8:55 
1.8 

5:05 
5.6 

9:58 
1.4 

6:00 
0.4 

lO:.^^^ 
0.8 

6:50 
7.0 

11:.W 
0.4 

0:08 
0.4 

7:34 
7.4 

0:55 
0.5 

8:12 
7.5 

1:36 
0.7 

H.54 
7.3 

2:18 
1.2 

9:30 
0.9 

2:55 
1.6 

10:08 
6.4 

3:30 
'2.0 

10:45 
5.9 

4:10 
•2.3 

11:22 
5.4 

0:00 
4.5 

4:55 
•2.5 

0:48 
4.2 

5:55 
2.6 

1:54 
4.2 

7:00 
2.7 

3:24 
4.3 

7:58 
•2.6 

4:36 
4.7 

8:58 
•2.3 

5:27 
6.2 

9:56 
L9 

6:13 
6.8 

10:46 
1.6 

6:54 
6.3 


11:40 
LI 


18:65 
6.0 

19:30 
6.0 

1238 
0.8 

13:15 
0.7 

13:50 
0.8 

14:28 
0.8 

15:08 
0.9 

15:50 
1.0 

16:47 
1.2 

17:55 
1.3 

13:15 
4.6 

14:48 
4.7 

16:20 
5.1 

17:30 
5.7 

1S:25 
6.3 

19:10 
6.7 

12:42 
0.2 

13:30 
0.2 

14:14 
0.3 

U'M 
0.7 

15:35 
1.0 

16:15 
1.3 

17:00 
1.5 

12:10 
4.9 

12:56 
4.5 

14.-00 
4.2 

15:37 
4.3 

17:00 
4.7 

17:55 
6.1 

18:36 
5.5 

19:18 
6.7 


•23:32 

(X8  I 


20:04 
5-9 

20:40 
5.6 

21:10 
5.3 

21:43 

4.9  I 

22:14 
4.7 

22:.tO 
4.4 

4.3 


19.0S 

1.4 

20.-22 

1.2 

21:>o 

o.y 

'22:22 
0.6 

23:18 
0.4 


19:66 
6.8 

20:38 
6.7 

21;'>0 
6.4 

22K)0 
5.9 

22:40 
5.3 

23:18 
4.9 


17:48 

18:40 
L8 

19:38 
L9 

20:a5 
1.8 

21^25 
L5 

22:21) 
1.8 

23:a5 

1.1  ' 

28:47 
1.1 


The  tide.sare  placed  in  the  order  of  occurrence,  with  their  times  on  the  fin^t  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which  is  3.2 
feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O**  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  16:47  is  8:47  p.  m, 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  orsoatb  of  the 
eqnator;  A,  P,  moon  in  apogee  or  perigee. 


Digitized  by 


Google 


LIVERPOOL,  ENGLAND,  1910. 


813 


JANUARY. 

1 

FEBRUARY. 

,. 

MARCH. 

S 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Heif  htof  High  and 
LowWater. 

d 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W.jMa 

W. 

Mo. 

1 

W.  Mo. 

1 

S 

1 

2:35 
22.6 

9:19 

4.8 

14:68 
28.1 

21:43 
4.0 

A 

Tu 

3:18 
22.1 

9:40 
6.1 

16:81 
22.2 

22:11 
6.6 

Tu 

1 

1:66 
24.5 

8:28 
4.4 

14:11 
24.8 

20:46 
4,0 

s 

2 

3:19 
21.5 

10:00 
5.9 

16:89 
22.0 

22:28 
5.0 

(C 

W 

2 

8:64 
2L2 

10:17 
7.0 

16:18 
21.1 

22:53 
6.8 

W 

2 

2:27 
23.8 

8:46 
5.1 

14:44 
23.7 

21:12 
5.0 

•E 

M 

8 

4:09 
20.5 

10:45 
6.9 

16:30 
21.0 

23:16 
6.0 

Th 

3 

4:46 
20.0 

11:07 

7.8 

17:18 
19.9 

23:48 
7.7 

Th 

3 

3:01 
22.8 

9:19 
5.9 

15:25 
22.1 

21:46 
6.1 

A 

Ta 

4 

5:04 
19.8 

11:35 
7.5 

17:30 
20.1 

F 

4 

5:54 
19.2 

12:16 
8.2 

18:31 
19.0 

C 

F 

4 

3:47 
21.2 

10:03 
6.8 

16:16 
20.4 

22:36 
7.2 

W 

5 

0:10 
6.5 

6:09 
19.4 

12:34 
7.8 

18:35 
20.0 

S 

5 

1:02 
8.1 

7:15 
19.1 

13:41 
8.0 

19:56 
19.5 

S 

5 

4:48 
19.8 

11:09 
7.9 

17:29 
19.0 

23:46 
8.5 

Th 

6 

1:10 
6.8 

7:15 

19.8 

13:38 
7.5 

19:41 
20.4 

s 

6 

2:25 
7.8 

8:27 
20.8 

15:00 
6.8 

21:00 
20.9 

8 

H 

6 

6:13 

18.8 

12:43 

8.2 

19:a5 
18.8 

.    .    . 

F 

7 

2:11 
•6.5 

8:14 
20.6 

14:40 
6.7 

20:39 
21.2 

8 

M 

7 

3:33 
6.2 

9:21 
22.0 

16:00 
4.9 

21.51 
22.6 

M 

7 

1:81 
8.9 

7:47 
19.8 

14:20 
7.2 

20:30 
20.0 

S 

8 

3:10 
5.8 

9:(M 
2L7 

15:36 
5.5 

21:29 
22.2 

Tu 

8 

4:27 
4.5 

10:11 
24.0 

16:50 
2.9 

22:38 
24.2 

Tu 

8 

3:00 
7.0 

8:55 
21.8 

15:31 
5.0 

21:29 
22.1 

s 

9 

4:04 
4.9 

9:50 
23.0 

16:26 
4.1 

22:14 
23.4 

W 

9 

6:14 
2.9 

10:66 
25.9 

17:35 
1.0 

23:20 
25.9 

W 

9 

4:00 
5.3 

9:48 
24.2 

16:25 
2.4 

22:18  1 
24.6 

S 

M 

10 

4:50 
3.9 

10:33 
24.2 

17:11 
3.0 

22:55 
24.6 

• 

Th 

10 

5:55 
L6 

11:38 
27.2 

18:16 
-0.2 

.    .     . 

Th  10 

4:48 
2.4 

10:34 
26.6 

17:10 
0.0 

23:00! 
26.6 

• 

Tu 

11 

5:32 
3.0 

11:14 
•25.3 

17:54 
2.0 

23:36 
25.3 

F 

11 

0:00 
27.0 

6:31 
0.9 

12:18 
28.2 

18:56 
-1.0 

• 

F 

11 

5:32 
0.6 

11:17 
28.2 

17:62 
-0.7 

23:40 
28.0 

W 

12 

6:18 
2.6 

11:58 
26.2 

18:35 
1.2 

P 

S 

12 

0:89 
27.7 

7:11 
0..5 

12:58 
28.8 

19:a'> 
-1.0 

E 
P 

8 

12 

6:11 
-0.6 

11:57 
29.5 

18:84 
-2.2 

:  :  ; 

Th 

13 

0:15 
25.9 

6:51 
2.3 

12:33 
26.9 

1<»:15 
1.0 

E 

H 

13 

1:19 
27.8. 

7:50 
0.8 

18:39 
28.5 

20:15 
-0.4 

S 

13 

0:19 
29.0 

6:48 
—1.0 

12:87 
30.0 

19:12 
-2.0  i 

F 

14 

0:56 
26.0 

7:31 
2.8 

13:14 
27.0 

19:65 
1.0 

M 

14 

1:59 
27.1 

8:30 
1.3 

14:20 
27.6 

20-.68 
0.8 

M 

14 

0:57 
29.0 

7:28 
-0.5 

13:16 
29.5 

19:51  1 
-1.2 

S 

15 

1:37 
26.0 

8:10 
2.7 

18:66 
26.7 

20:39 
1.3 

Tu 

15 

2:42 
26.0 

^:12 
2.7. 

15:06 
26.0 

21:42 
2.1 

Tu 

15 

1:37 
28.2 

8:08 
0.3 
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'W. 

Mo. 

W.  JMo. 

W. 

Mo. 

F 

1 

6:21 
22.8 

11:57 
4.2 

18K)0 
21.9 

.    .    . 

M      1 

1:06 
6.0 

7:19 
21.4 

13:60 
5.8 

iTh 

1 

8:32 
4.0 

9:83 
22.5 

16K)4 
8.8 

21:61 
28.9 

S 

2 

0:18 
&.7 

6:31 
22.6 

13H» 
4.5 

19:11 
22.1 

N 

Tu    2 

2:28 
5.5 

8:36 
22.0 

16:06 
5.0 

21K)4 
22.8 

1  F 

2 

4.-29 
2,0 

10:24 
23.9 

16:66 
2.0 

22:89 
25.2 

S 

3 

1:29 
5.8 

7:41 
23.0 

14K)9 
4.2 

20:18 
22.9 

,^'i    ' 

3:39 
4.0 

9:37 
23.0 

16:11 
8.7 

22K)0 
24.0 

• 

S 

3 

5:17 
0.5 

11.-06 
26.0 

17:40 
0.9 

23:19 
26.2 

p 

1 

'>' 

4 

2:4L 
4.7 

8:47 
28.8 

15:16 
8.7 

21:16 
24.0 

Th;  4 

4:39 
2.5 

10:30 
24.1 

17K)8 
2.2 

22:50 
26.1 

H 

4 

6:58 
.     —0.6 

11:44 
25.6 

18:18 
0.5 

23:55 
26.9 

1    'Tu 

5 

8:47 
3.5 

9:44 
24.5 

16:18 
2.8 

22:09 
26.0 

•    F     5 

5:80 
1.0 

11:19 
24.9 

17:56 
1.2 

2S:35 
2C.0 

EM 

5 

6:36 
—0.6 

12:19 
26.9 

18:64 
0.8 

.    .    . 

XW 

6 

4:46 
2.1 

10:86 
25.1 

17:14 
1.9 

22:59 
25.8 

1  S 

6 

6:15 
0.0 

12K)0 
25.2 

18:39 
0.9 

.    .    . 

Tu    6 

! 

0:30 
27.0 

7:10 
-0.1 

12:49 
25.6 

19:25 
1.7 

Th 

7 

5-.39 
1.1 

11:25 
26.6 

18:04 
1.2 

23:45 
26.2 

s 

7 

0:16 
26.5 

6:59 
-0.1 

12:40 
25.3 

19:18 
LO 

w 

7 

1:00 
26.5 

7:42 
1.0 

13:18 
25.1 

19:53 
3.0 

IF 

8 

6:28 
0.6 

12:11 
25.6 

18-.51 
1.1 

.    .    . 

M 

8 

0:54 
26.5 

7:38 
0.0 

13:18 
25.1 

19:55 
1.9 

Th 

8 

1:30 
26.8 

8:11 
2.4 

13:46 
24.3 

20:20 
4.1 

S 

9 

0:80 
26.3 

7:14 
0.4 

12:66 
25.1 

19:37 
L6 

E  Tu 

9 

1:30 
26.1 

8:15 
0.9 

13:51 
24.7 

20:80 
3.0 

A 

F 

9 

2:00 
24.7 

8:40 
4.0 

14:16 
23.7 

20:43 
5.8 

1  s 

10 

1:14 
26.0 

7:59 
0.9 

18:39 
24.7 

20:20 
2.2 

W 

10 

2:06 
26.2 

8:51 
2.0 

14:26 
28.9 

21:01 
4.1 

s 

10 

2:84 
23.3 

9:07 
6.2 

14:60 
22.3 

21:13 
6.2 

M 

11 

1:66 
25.3 

8:42 
1.3 

14:22 
23.9 

21:03 
8.2 

Th 

11 

2:41 
24.2 

9.-25 
3.5 

16:00 
22.9 

21:85 
5.4 

}) 

S 

11 

8:11 
22.0 

9:40 
6.6 

16:82 
21.1 

21:56 
7.0 

Tu 

12 

2:40 
24.4 

9:26 
2.3 

22.  S 

21:45 
4.3 

A 

F 

12 

8:19 
28.0 

10«1 
5.0 

15:40 
21.7 

22:10 
6.5 

M 

12 

4.-00 
20.3 

10:25 

7.8 

16:29 
19.8 

22:57 
8.0 

E  W 

1 

13 

8:24 
23.3 

10:10 
3.5 

15:60 
21.7 

22:27 
5.7 

3.J8 

13 

4:02 
21.6 

10:40 
6.2 

16:28 
20.3 

22:55 
7.4 

s 

Tu 

13 

6.-09 
18.9 

11:84 
8.8 

17:50 
18.7 

.    .    . 

3)  Th 

1 

14 

4:11 
22.1 

10:66 

4.8 

16:40 
20.8 

23:14 
6.5 

S 

14 

4*.66 
20.0 

11:80 
7.8 

17.-29 
19.3 

28:55 
8.0 

W 

14 

0:25 
8.8 

6:41 
18.5 

9.0 

19:20 
19.2 

> 

15 

6:00 
21.0 

11:46 
5.8 

17:39 
20.0 

•    •    • 

M 

15 

6K)6 
19.1 

12:37 
8.1 

18:47 
19.0 

.    .    . 

Th 

15 

1:56 
7.5 

8.-09 
19.7 

14:33 
7.6 

20:82 
21.1 

A     S 

16 

0K)6 
7.2 

6:06 
20.2 

12:40 
6.5 

18:41 
19.8 

Tu  16 

1 

1:14 
8.2 

738 
•  19.0 

13:58 
8.1 

20:02 
19.8 

F 

16 

8:07 
5.6 

9:08 
21.5 

16:86 
6.6 

21:26 
28.6 

S 

17 

1:06 
7.7 

7:11 
20.1 

13:41 
6.9 

19:48 
20.0 

s 

W 

17 

2:34 
7.8 

8:40 
20.0 

15:10 
7.0 

21:01 
21.1 

S 

17 

4:00 
3.2 

9:56 
23.9 

16:24 
8.3 

22:11 
25.8 

M 

18 

2:11 
7.3 

8:16 
'20.5 

14:46 
6.6 

20:41 
20.8 

Th 

18 

8:40 
5.8 

9:34 
21.6 

16:08 
5.4 

21:53 
23.0 

s 

18 

4:47 
1.0 

10:39 
26.9 

17:07 
1.6 

22:55 
27.5 

Tu 

19 

8:14 
6.4 

9:10 
21.2 

15:45 
5.9 

21:32 
21.8 

F 

19 

4:81 
8.8 

10:20 
23.2 

16:55 
3.8 

22:88 
24.9 

o 

M 

19 

5:29 
-0.6 

11:18 
27.8 

17:46 
0.3 

28:34 
28. » 

s   W 

20 

4:09 
6.2 

9:58 
22.1 

16:86 
4.9 

22:17 
28.0 

o 

S  '20 

6:16 
2.0 

11K» 
24.9 

17:86 
2.5 

.28:20 
26.4 

E 

Tu 

20 

6K)9 
—1.2 

11:56 
28.2 

18:25 
-0.1 

.    .    . 

;Th 

21 

4:56 
4.0 

10:40 
23.2 

17:20 
4.0 

22:69 
24.2 

S    21 

6:58 
0.7 

11:41 
26.1 

18:15 
1.4 

28:68 
27.6 

P 

W 

21 

0:13 
29.4 

6:47 
— L8 

12:84 
28.7 

19K)3 
0.0 

C    F 

22 

5:40 
8.0 

11:21 
24.1 

18K)0 
3.3 

23:39 
25.2 

M   22 

6:37 
—0.2 

12:20 
27.0 

.  18:58 
1.0 

.    .    . 

Th 

22 

0:61 
29.2 

7:26 
-0.8 

13:11 
28.1 

19:48 
0.7 

S 

23 

6:20 
2.0 

12H)0 
25.0 

18:39 
2.9 

.    .    . 

E 

Tu  23 

1 

0:37 
28.2 

7:15 
-0.5 

12:69 
27.4 

19:30 
1.0 

F 

23 

1^2 
28.2 

8:08 
0.5 

18:52 
27.0 

20:25 
1.9 

s 

24 

0:16 
26.1 

7K» 
1.4 

12:89 
25.5 

19:15 
2.8 

Wl24 

1 

1:16 
28.4 

7:52 
-0.1 

13:36 
27.1 

20K)8 
1.8 

S 

24 

2:15 
26.6 

8:58 
2.1 

14:89 
25.1 

21:15 
8.4 

M 

25 

0:56 
26.7 

7:38 
1.1 

13:18 
25.9 

19:51 
2.8 

P  Thi25 

1:56 
27.8 

8:82 
0.7 

14:18 
26.8 

20:46 
2.2 

d 

§ 

25 

8.K)4 
24.2 

9:44 
4.1 

15:30 
23.1 

22:13 
5.0 

;tu 

26 

1:86 
26.9 

8:16 
1.1 

13:58 
26.7 

20:29 
2.9 

F    26 

2:39 
26.5 

9:16 
1.9 

15:03 
25.0 

21:82 
3.4 

N 

M 

26 

4H>4 
21.9 

10:46 
6.0 

16:80 
21.1 

28:25 
6.1 

E,W 

27 

2:19 
26.6 

8:58 
1.6 

14:41 
25.1 

21:10 
3.3 

€ 

S    27 

8:26 
24.8 

10:08 
8.5 

15:54 
28.2 

22:25 
4.9 

Tu 

27 

5:28 
20.0 

12:09 
6.9 

1809 
20.0 

.    .    . 

Th 

28 

8:04 
25.7 

9:40 
2.3 

15:28 
24.8 

21:54 
4.0 

S   28 

1 

4.-24 
22.8 

11K)1 
5.1 

16:58 
21,6 

28:81 
6.0 

W 

28 

0:66 
6.2 

7K» 
19.9 

18:35 
6.7 

19:86 
20.8 

a 

F 

29 

8:53 
24.6 

10:29 
3.3 

16:21 
23.1 

22:46 
4.9 

!M!29 

'      1 

5:40 
20.9 

12:17 
6.5 

18:21 
20.5 

Th  29 

2:11 
5.2 

8:26 
21.1 

14:49 
5.2 

20:45 
22.5 

\p 

S 

30 

4:51 
28.0 

11:28 
4.3 

17:25 
21.9 

23:50 
5.7 

N  Tu  30 

i 

0:58 
6.5 

7:09 
20.3 

13:41 
6.5 

19:47 
20.9 

F  30 

8:17 
8.5 

9:23 
22.8 

16:47 
3.4 

21:86 
24.1 

i 

s 

31 

6K)0 
2L8 

es  are  pla 
on  of  com 
Low  Wa 
.4feetbel 
dnua  (— ) 
ae  used  is 
afternoon 
'moon:  3) 
,  P,  moon 

12:32 
5.3 

18:41 
21.3 

•    •    • 

,W  31 
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5.8       21.2         5.4 
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ther  it  is  high  or  low  wut 
ely  the  datum  of  soundi 
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; 
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on  the  chart, 
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OCTOBER. 


Day  of— 


W.  Mo. 


s 
s 

M 
Tu 
W 
Th 
F 
8 

M 
Tu 

W 
Th 

F 

S 

IS 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


4:10 
1.6 

4:54 
0.0 

6:83 
—0.6 

6:09 
—0.5 

0:02 
26.8 

0:30 
26.2 

0:56 
25.5 

1:26 
24.7 

1:57 
23.6 

2:34 
22.1 

8:21 
20.8 

4:27 
19.2 

6:00 
18.6 

1:19 
7.0 

2:30 
5.1 

8:25 
2.9 

4:13 
0.9 

4:57 
-0.7 

5:39 
—1.4 

6:20 
—1.2 

0:29 
29.2 

1:10 
28.0 

1:56 
26.0 

2:47 
23.8 

3:50 
21.3 

5:16 
19.9 

0:35 
5.8 

1:49 

4.8 

2:50 
3.2 

3:41 
1.9 

4:25 
0.9 


10:08 
24.0 

10:46 
25.1 

11:20 
25.8 

11:50 
26.0 

6:41 
0.3 

7:10 
1.7 

7:35 
3.1 

7:58 
4.7 

8:21 
5.8 

8:53 
6.8 

9:39 
7.8 

10:46 

8.8 

12:22 
8.9 

7:31 
19.8 

S:36 
21.9 

9:25 
24.2 

10:09 
26.3 

10:49 
28.0 

11:29 
28.9 

12:09 
29.0 

7:01 
—0.5 

7:46 
1.0 

8:36 
2.8 

9:30 
4.7 

10:37 
6.0 

11:55 
6.8 

6:50 
20.0 

9:02 
21.1 

8:59 

22.8 

9:41 
24.0 

10:19 
24.8 


16:34 
1.9 

17:15 
0.9 

17:51 
0.6 

18:25 
1.0 

12:19 
25.8 

12:45 
25.2 

13:10 
24.8 

18:40 
24.0 

14:12 
23.0 

14:55 

21.8 

15:50 
20.2 

17:05 
19.1 

18:36 
19  6 

13:50 
7.5 

14:56 
5.4 

15:49 
3.1 

16:34 
1.2 

17:16 
0.0 

17:58 
-0.5 

18:38 
—0.2 

12:49 
28.2 

13:31 
27.0 

14:19 
25.0 

15:14 
23.0 

16:23 
21.1 

17:50    , 
20.2 

13:15 
6.2 

14:24 
5.0 

15:19 
8.8 

16:06 
2.2 

16:46 
1.6 


22:19 
25.6 

22:57 
2C.5 

23:30 
26.9 


18:54 
2.0 

19:19 
3.2 

19:41 
4.4 

20:05 
5.2 

20:35 
6.0 

21:20 
6.8 

22:22 
7.5 

23:48 
7.9 


19:58 
21.5 

20:55 
24.0 

21:44 
26.1 

22:26 
28.0 

23:09 
29.0 

23:49 
29.6 


19:22 
0.5 

20:09 
1.9 

21:01 
3.2 

22:04 
4.8 

23:16 
5.7 


19:13 
21.0 

20:20 
22.8 

21:10 
24.1 

21:68 
25.2 

22:30 
26.0 


NOVEMBER. 


DECEMBER. 


c  Day  of— 

8 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 

1 

• 

W     2 

A 

Th,    3 

F 

4 

S 

5 

S      6 

S 

M     7 

Tu'    8 

W     9 

)) 

Th  10 

F   11 

S 

12 

E 

s 

13 

M 

14 

1 

Tu  15 

1 

W 

16 

^  I 


Th  17 
F    18 


s 

19 

S-  20 

M   21 

Tu  22 

W 

23 

Th 

24 

F 

26 

S    26 

S    27 

M   28 

Tu  29 

W 

30 

b:Ob 
0.1 

6:40 
0.6 

6:12 
L2 

0:08 
26.6 

0:30 
26.0 

IKX) 
24.1 

1:32 
23.8 

2:11 
22.2 

2:59 
21.1 

4:01 
20.0 

5:22 
19.5 

0:39 
6.1 

1:48 

4.8 

2:46 
3.0 

3:39 
1.2 

4:27    , 
0.0 

6:14 
—0.6 

6:00 
—0.4 

0:10 
28.2 

0:56 
27.0 

1:42 
25.4 

2:32 
23.6 

3:26 
2L7 

4:50 
20.2 

0:04 
5.0 

1:11 
4.7 

2:11 
4.0 

8:06 
3.0 

8:53 
2.2 

4:35 
2.0 


10:61 
26.2 

11:22 
25.6 

11:50 
26.2 

6:42 
2.8 

7:08 
4.0 

7:80 
5.1 

7:53 
6.0 

8:26 
6.8 

9:15 
7.8 

10:'20 
8.0 

11:43 
8.0 

6:49 
20.2 

7:.59 
22.1 

8:51 
24. 1 

9:40 
26.1 

10:22 
27.5 

11K)5 
28. 3 

11:48 
28. 5 
6:45 
0.1 


8:24 
2.9 

9:19 
4.2 

10:21 
6.3 

11:80 
6.0 

6:13 
20.1 

7:26 
21.0 

8:23 
22.0 

9:08 
23.0 

9:48 
23.8 

10:21 
24.1 


17:23 
1.2 

17:66 
1.8 

18:25 
2,6 

12:16 
25.0 

12:44 
24.7 

18:14 
24,1 

18:49 
23.3 

14:31 
22.2 

15:25 
21.1 

16:83 
20.2 

17:58 
20.4 

18K)2 
7.0 

14:11 
5.3 

15:10 
3.4 

16:00 
L8 

16:48 
0.6 

17:34 
0.0 

18:20 
0.0 

12:30 
27.9 

13:06 

26.8 

14.-05 
25.1 

14:56 
23.3 

16:03 
21.9 

17:19 
2L0 

12:39 
6.0 

18:44 
6.6 

14:40 
4.7 

15:80 
8.8 

16:14 
3.0 

16:55 
2.8 


23K)4 
26.1 

28:85 
26.0 


18:51 
3.8 

19:15 
4.6 

19:41 
6.1 

20:19 
5.8 

21:05 
6.2 

22:06 
6.8 

23:20 
6.9 


19:15 
21.9 

20:21 
24.0 

21:11 
26.0 

21:.*)9 
27.3 

22:44 
28.2 

23:26 

28.8 


19.08 
0.6 

19:58 
1.5 

20:.')1 
2.9 

21:51 
3.9 

22:.56 
4.6 


18:34 
21.1 

19:40 
22.0 

20:36 
•23.2 

21:21 
24.0 

22:01 
24.6 

22:38 
24.8 


c  Day  of— 

8  

S    W.  Mo., 


Time  and  Height  of  High  and 
Low  Water. 


Th 

1 

F 

2 

s 

3 

s 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S    10 

I 

S'll 
M  '  12 
Tu'l3 
W  j  14 

P  Th  15 

I      I 
o ;  F   16 

I 

N  I  S    17 

S    18 

i  M  1 19 

Tu.  20 

I       i 
W   21 

Th|22 

C    F    23 


S 

M 
Tu 
AW 

Th 
F 

S 


6:16 
2.0 

6:60 
2.5 

6:22 
3.8 

0:18 
24.2 

0:44 
24.0 

1:19 
23.6 

1:59 
23.0 

2:45 
22.2 

3:41 
21.5 

4:47 
21.0 

6:01 
21.0 

1K)3 
4.7 

2:17 
3.8 

3:09 
2.8 

4:04 
1.6 

4:66 
0.9 

5:46 
0.5 

6:35 
0.7 

0:44 
26.5 

1:31 
25.3 

2:21 
24.0 

8:18 
22.7 

4:11 
21.8 

5:17 
'20.4 

0:20 
5.0 

1:23 
5.1 

2:21 
5.0 

3:16 
4.6 

4:06 
4.0 

4:.50 
8.7 

6:30 
3.3 


10:66 
24.6 

11:'25 
24.8 

11:56 
24.8 

6:60 
4.8 

7:19 
5.1 

7:46 

5.8 

8:20 
6.1 

9:06 
6.5 

10:01 
6.8 

11:06 
6.7 

12:16 
6.2 

7:15 
22.0 

8:16 
23.4 

9:10 
24.9 

lO.-OO 
26.1 

10:48 
27.1 

11:33 
27.6 

12:19 
•27.3 

7:24 
L2 

8:13 
•2.1 

9K>5 
3.3 

9:55 
4.3 

10:50 
5.3 

U:49 
6.0 

6:25 
20.2 

7:81 
20.8 

826 
21.2 

9:11 
•21.9 

9:53 
22.8 

10:30 
'28.6 

11:07 
24.1 


17:80 

2.8 

18.-06 
3.0 

18:86 
3.8 

12:26 
24.7 

12:59 
24.4 

18:86 
24.0 

14:20 
23.5 


14:49 

5.8 

15:41 
6.0 

16:29 
4.0 

17:10 
8.5 

17:48 
3.0 


28:10 
24.9 

28:41 
24.7 


19:06 
4.1 

1957 

4-5 

•20:15 
4.9 

21  .-00 
5.1 


16K)9 
22.8 

21-^1 
5.3 

lliK» 
•21.9 

22:51 
5.4 

17:16 
■21.8 

2S:o6 
5.1 

18:31 
22.1 

13:26 
.5.4 

19:41 
•23-2 

14:81 
4.1 

20:41 
24.  h 

15:33 
2.9 

•21:35 
25.9 

16:29 
1.5 

26.  ?< 

1730 
0.8 

2311 
27.2 

18:10 
0.1 

23A! 
27.1 

19.<K) 
0.1 

13.-04 
26.9 

19:50 

as 

13:51 

25,8 

20:40 
1.5 

14:41 
24.6 

21:31 
•2.6 

15:a5 
23.1 

22r.¥ 
3.3 

16:35 
•22.0 

23:21 
4.2 

17:40 
21.1 

12:50 
6.3 

18:48 
21.0 

13:i>l 
6.1 

I9:m 
21.5, 

20:46 
•22.0 

21:S'2 
•22.7 

22:14 
•23.1 

22:51 
•23.8 

23.-28 
24,0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day ; 
a  comparison  of  con.secutive  heights  will  indicate  whether  it  \s  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  }<oundings  on  the  Admiralty  Charts  for  this  region,  and  , 
which  is  13.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  ; 
chart,  unleiffl  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0>»  is  midnight,  12»»  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  in.),all 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m, 

#,  new  moon;  }).  1st  quar.:  O.  fwll  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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of- 

JANUARY. 

Time  and  Height  of  High  and 
Low  Water. 

S 



— 

FEBRUARY. 

Time  and  HeiS[btof  High  and 
Low  Water. 

of— 

MARCH. 

Time  and  Height  of  High  and 
Low  Water. 

s 

Day 

Dayof- 

93 

Day 

W.  Imo. 

W.  iMo. 

W.  Mo. 

S 

1 

8:56 
10.2 

9:27 
1.1 

16.'06 
10.7 

22:00 
0.6 

A 

Tu 

1 

4:40 
9.4 

10:18 
L3 

16:54 
9.8 

22:45 

L2 

Tu'    1 

8:84 
10.0 

9:01 
0.7 

16:88 
10.4 

21:28 
0.6 

§ 

2 

4:40 
9.7 

10:10 
L4 

16:02 
10.2 

22:45 
LI 

1 

W 

2 

5:20 
8.9 

10:54 
L7 

17:86 
9.2 

28:25 
L6 

W|   2 

8:57 
9.6 

9-.87 
LO 

16:13 
9.8 

22.-05 
LO 

E 

M 

3 

5.-26 
9.2 

10:58 

1.8 

17:40 
9.7 

23:20 
L5 

Th 

3 

6:02 
8.5 

11:40 
2.1 

18:25 
8.6 

Th    3 

4:80 
9.1 

10:16 
L4 

16:60 
9.2 

22:48 
L5 

A 

Tu 

4 

6:15 
8.8 

11:39 
2.2 

18:80 
9.2 

:  :  : 

F 

4 

0:10 
2.1 

6:55 

8.1 

12:80 
2.6 

19:21 
8.2 

(L 

F 

4 

6:12 
8.7 

11:00 
L8 

17dJ5 
8.6 

28:27 
2.0 

W 

5 

0:16 
1.9 

7K)6 
8.5 

12:29 
2.5 

19:24 
8.8 

S 

5 

IKS 
2.5 

8.1 

13:81 
2.7 

20:80 
8.1 

S 

5 

6:03 
8.2 

11:52 
2.3 

18:82 
8.1 

.    .    . 

Th 

6 

1:06 
2.3 

7:59 
8.8 

18:28 
2.7 

20:21 
8.6 

s 

6 

2MI 
2.7 

9:05 
8.3 

14:38 
2.7 

21:37 
8.3 

s 

S 

6 

0:20 
2.4 

7:10 
8.0 

12:58 
2.6 

19:45 
7.8 

F 

7 

1:57 
2.5 

8:56 

8.4 

14:20 
2.7 

21:19 
8.6 

S 

M 

7 

8:06 
2.6 

lOKW 
8.8 

15:45  . 
2.8 

22:39 
8.8 

M 

7 

1.-22 
2.7 

8:27 
8.2 

14K)4 
2.7 

21:06 
8.1 

S 

8 

2:50 
2.5 

9:49 
8.6 

15:18 
2.5 

22:14 

8.8 

Tu 

8 

4H)8 
2.2 

11:00 
9.6 

16:44 
2.8 

28J)8 

8.4 

Tu 

8 

2:38 
2.7 

9:36 

8.7 

15:16 
2.8 

22:13 
8.6 

8 

9 

3:44 
2.3 

10:89 
9.1 

16:14 
2.1 

28:04 
9.2 

W 

9 

6:04 
L7 

11:60 
10.2 

17:88 
LO 

.    .    . 

W 

9 

8:41 
2.8 

10:86 
9.5 

16:21 
L7 

28:10 
9.4 

S 

M 

10 

4:36 
1.9 

11:26 
9.6 

17:06 
L6 

28:51 
9.6 

• 

Th 

10 

0:20 
10.0 

5:56 
LO 

12:86 
10.9 

18:17 
0.3 

Th 

10 

4:42 
L6 

11:26 
10.4 

17:17 
0.8 

28-.58 
10.2 

• 

Tu 

11 

5:25 
1.5 

12:10 
10.1 

17:56 
LO 

.    .    . 

F 

11 

1:05 
10.5 

6:42 
0.5 

18:18 
1L4 

19:13 
-0.2 

• 

F 

11 

5:83 
0.9 

12:13 
1L2 

ISM 
0.0 

.    .    . 

W 

12 

0:38 
9.9 

6:18 
LI 

12:54 
10.5 

18:42 
0.5 

P 

S 

12 

1:47 
10.8 

7:27 
0.1 

14:02 
1L6 

19:56 
—0.6 

B 
P 

S 

12 

0:42 
10.8 

6:20 
0.2 

12:57 
11.8 

18:52 
-0.6 

Th 

13 

1:20 
10.2 

6:58 
0.7 

18:88 
10.8 

19:29 
0.1 

u 

s 

13 

2:30 
11.0 

8:10 
-D.l 

14:44 
11.7 

20:41 
—0.7 

S 

13 

1:25 
1L2 

-0.2 

18:40 
12.1 

19:87 
-0.9 

F 

14 

2K)4 
10.4 

7:42 
0.5 

14:19 
ILO 

20:14 
—0.1 

M 

14 

8:18 
10.8 

8:55 
0.0 

15:28 
1L4 

21  .-27 
-0.4 

M 

14 

2:07 
1L4 

7:49 
-0.5 

14:23 
12.1 

20:20 
-0.9 

S 

15 

2:48 
10.4 

8:27 
0.4 

ILO 

21:00 
-0.2 

Tu 

15 

8:50 
10.5 

9:39 
0.3 

16:15 
ILO 

22:15 
0.0 

Tu 

15 

2:60 
1L2 

8:33 
-0.4 

15:07 
1L8 

21:04 
-0.6 

s 

16 

8:33 
10.3 

9:12 
0.5 

15:49 
10.8 

21:48 
0.0 

5 

W 

16 

4:45 
10.0 

10:27 
0.7 

17:06 
10.8 

23:02 
0.7 

W 

16 

8:34 
10.8 

9:18 
-0.1 

15:55 
1L2 

21:50 
0.0 

E 
P 

M 

17 

4:21 
10.0 

10:00 
0.8 

16:87 
10.5 

22:85 
0.4 

Th 

17 

5'.39 
9.5 

11:19 
1.8 

18K)5 
9.7 

23:57 
1.4 

Th 

17 

4:22 
10.3 

10:06 
0.5 

16:47 
10.4 

22:40 
0.8 

3) 

Tu 

18 

5:11 
9.6 

10:49 
L2 

17:80 
10.1 

23:28 
0.8 

F 

18 

6:42 
9.0 

12:19 
L9 

19:13 
9.2 

D 

F 

18 

5:17 
9.6 

10:58 
L2 

17:47 
9.7 

28:88 
L6 

W,19 

6:08 
9.2 

11:43 
L6 

18.-29 
9.6 

N 

S 

19 

0:58 
2.1 

7:53 
8.8 

13.-28 
2.4 

20:30 
9.0 

N 

S 

19 

6.-20 
9.1 

11:59 
L9 

18:57 
9.1 

.    .    . 

Th 

20 

0:24 
1.4 

7:11 
9.0 

12:44 
2.0 

19:36 
9.4 

s 

20 

2KI8 
2.6 

9:05 
9.0 

14:44 
2.5 

21:48 
9.1 

s 

20 

0:35 
2.4 

7:88 
8.9 

13:11 
2.4 

20:14 
8.8 

F 

21 

1:25 
1.8 

8:18 
8.9 

18:60 
2.2 

20:46 
9.3 

M 

21 

3:20 
2.6 

10K)6 
9.5 

15:55 
2.3 

22:48 
9.6 

M 

21 

1:47 
2.8 

8:42 
9.1 

14:28 
2.6 

21:28 
9.0 

S 

22 

2:81 
2.1 

9:25 
9.2 

15:01 
2.2 

21:55 
9.5 

Tu 

22 

4.-28 
2.8 

11:08 
10. 1 

16:67 
1.7 

23:42 
10.0 

Tu 

22 

8K)0 
2.9 

9:46 
9.6 

15:40 
2.4 

22:30 
9.4 

N 

H 

23 

8:88 
2.1 

10:26 
9.7 

16H)6 
L8 

22:58 
9.9 

W 

23 

5:16 
L8 

11:62 
10.7 

17:48 
L2 

.    .    . 

W 

23 

4:03 
2.5 

10:42 
10.1 

16:37 
L9 

28:20 
9.8 

M 

24 

4:38 
1.8 

11:20 
10.2 

17:08 
L4 

23:53 
10.8 

O 

Th 

24 

0:28 
10.4 

6:01 
L3 

12:35 
1L2 

18:30 
0.7 

Th 

24 

4:54 
2.0 

11:29 
10.6 

17:26 
1.4 

•    •    • 

o 

Tu 

26 

5:31 
1.5 

12:09 
10.8 

18K)0 
0.9 

.    .    . 

F 

25 

1:08 
10.7 

6:42 
0.9 

13:15 
1L5 

19:10 
0.8 

O 

F 

25 

0:04 
10.2 

6:87 
L6 

12:10 
ILl 

18:05 
0.9 

W 

26 

0:41 
10.6 

6:19 
LI 

12:54 
1L2 

18:48 
0.4 

E 

S 

26 

1:45 
10.7 

7:18 
0.7 

13:58 
1L6 

19:47 
0.1 

£ 

S 

26 

0:42 
10.4 

6:14 
LI 

1250 
1L3 

18:42 
0.6 

Th 

27 

1:27 
10.8 

7:01 
0.8 

18:36 
1L5 

19:30 
0.1 

s 

27 

2:20 
10.6 

7:52 
0.5 

14:30 
1L4 

20:20 
0.1 

s 

27 

1:16 
10.6 

6:50 
0.7 

13:26 
11.8 

19:15 
0.4 

F 

28 

2:09 
10.8 

7:42 
0.6 

14:06 
U.6 

20:11 
0.0 

A 

M 

28 

2:52 
10.4 

8:26 
0.5 

15:05 
ILO 

20:54 
0.3 

A    M 

28 

1:47 
10.5 

7:21 
0.5 

14:00 
ILl 

19:47 
0.3 

S 

29 

2:48 
10.7 

8:20 
0.6 

14:56 
1L8 

20:51 
0.1 

Tu,29 

2:17 
10.4 

7:57 
0.6 

14:32 
10.8 

20:19 
0.4 

E 

s 

30 

3:25 
10.4 

8:58 
0.7 

15:35 
11.0 

21:29 
0.4 

W'30 

2:48 
10.1 

8:28 
0.6 

15:05 
10.3 

20:52 
0.6 

M 

31 

4:01 
9.9 

9:35 
LO 

16:15 
10.4 

22:W) 
0.7 

Th 

31 

3:20 
9.7 

9:05 
0.8 

15:39 
9.7 

21:28 
LO 

The  tU] 

a  comparis 

from  Mean 

ifl  5.6  feet  b 

a  minus  ( - 

The  tin 

!  are  in  the 

1        #.  new 

1  equator;  A 

1 

les  are  placed  in  the  order  of  oc 
on  of  consecutive  heights  will  ii 
Low  Water  .Springs,  which  ia  ap 
clow  mean  sea  level.    To  find  t 
-)  sign  is  before  the  height,  in  \ 
le  used  is  Greenwich  Mean  Civil 
afternoon  (p.  m.)  and  when  dim 
r  moon;  ^,  1st  quar.;  Q.  full  m< 
,  P,  moon  in  apogee  or  perigee. 

•un 
idi( 
jro 
he« 
vhi( 
:  0»« 
ini 
:>on 

renc 
^ate 
Kimi 
lept 
.■hcj 
ism 
shed 

e,  wi 
whe 
itely 
hof 
ises 
idnif 
by  1 
8rd 

th  their  times  on  the  first  line  and  height"*  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
the  datum  of  soundings  on  the  Admiralty  CI 
water,  add  the  tabular  height  to  the  sound! 
ubtract  it. 

jht,  12»>is  noon:  all  hours  leas  than  12  are  in  t 
2  give  the  times  after  noon;  for  Instance,  16: 
ciuar.;  E,  moon  on  the  equator;  N,  S,  moon 

)n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

he  forenoon  (a.  m.) ,  all  greater 

47  is  3:47  p.m. 

farthest  north  or  south  of  the 
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APRIL. 

MAY. 

'" 

- 

" 

JUNE. 

-  1 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Day  of— 

Low  Water. 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

F 

1 

8:55 
9.8 

d:47 
1.2 

16:17 
9.1 

22:08 
L4 

§ 

1 

4:12 
9.0 

10:10 
L4 

16:42 

8.7 

22:80 
L8 

w 

1 

6:48 
9.1 

11:46 
L5 

18:29 
8.6 

•    •     .  . 

8 

H 

2 

4:87 
8.8 

10:80 
L6 

8.6 

22:58 
L9 

<L 

M 

2 

8.7 

11H)4 
L7 

17:41 
8.3 

2854 
2.2 

Th 

1 

2 

0:08 
2.1 

6:52 
9.1 

12:46 
L6 

19:35 
8.7 

C 

H 

3 

6:27 
&4 

11:23 
2.0 

17:58 
8.1 

23:46 
2.4 

Tu 

3 

6:12 
8.6 

12K» 
2.0 

18:62 
8.2 

B 

F 

3 

1:06 
2.1 

7:57 
9.4 

13:49 
1.6 

20:40 
9.0 

M 

4 

6:35 
8.2 

12:25 
2.4 

19:15 
7.9 

.    .    . 

W 

4 

0:27 
2.5 

7:22 
8.7 

13:12 
2.0 

20:06 
8.4 

8 

4 

2:10 
L9 

9:00 
9.7 

14:60 
L8 

21:37 
9.5 

Tu 

6 

0:52 
2.7 

7:53 
8.8 

18:37 
2.4 

20:37 
8.1 

Th 

5 

1:85 
2.4 

8:32 
9.1 

14:20 
L8 

21:12 
8.9 

;• 

5 

3:13 
L& 

9:58 
10.2 

15:48 
1.0 

22S3 
10,0 

W 

6 

2:04 
2.6 

9:05 
8.9 

14:48 
2.1 

21:45 
8.7 

E 

F 

6 

2:43 
2.0 

9:38 
9.8 

15:26 
1.8 

22:10 
9.5 

'!« 

6 

4:12 
LI 

10:54 
10.7 

16:45 
0.7 

23:25 
10.0 

Th 

7 

8:18 
2.2 

10:05 
9.7 

16:58 
1.5 

22:42 
9.5 

S 

7 

8:45 
L5 

10:28 
10.5 

16:20 
0.7 

23:01 
10.2 

•  Tu 

i 

7 

5:06 
0.6 

11:48 
ILl 

17:37 
0.4 

F 

8 

4:14 
1.5 

10:58 
10.5 

16:48 
0.7 

23:30 
10.3 

P 

s 

8 

4:40 
0.8 

11:18 
11.1 

17:12 
0.2 

23:49 
10.8 

Iw 

' 

0:13 
10.9 

6:00 
0.2 

12:38 
1L8 

18.-27 
0.2 

E 

# 

S 

9 

5:08 
0.7 

11:47 

n.8 

17:40 
0.0 

.    .    . 

•  M 

9 

5:30 
0.2 

12:08 
1L6 

18:00 
-0.2 

XTb    , 

1:02 
1L2 

6:50 
—0.1 

13:80 
1L3 

19:16 
0.2 

P 

S 

10 

0:17 
10.9 

5:56 
0.1 

12:34 
1L9 

18:27 
-0.5 

Tu 

10 

0:35 
1L2 

6:19 
-0.2 

12:56 
1L8 

18:48 
-0.4 

F    10 

1:50 
1L3 

7:41 
—0.2 

14:20 
1L2 

20«> 
0.3 

M 

11 

1:00 
11.3 

6:42 
—0.4 

13:17 
12.1 

19:12 
-0.8 

W 

11 

1:20 
11.4 

7:07 
-0.4 

13:44 
11.8 

19:36 
—0.3 

s'll 

2:88 
11.3 

8:30 
-0.1 

15:11 
10.9 

20:51 
0.6 

Tu 

12 

1:43 
11.5 

7:27 
-0.6 

14:03 
12.1 

19:57 
-0.8 

N 

Th 

12 

2:07 
1L3 

7:55 
-0.4 

14:33 
1L6 

20:22 
0.0 

S    12 

8:25 
ILO 

9:20 
0.2 

16:02 
10.4 

21:38 

1.0 

W 

13 

2:27 
11.8 

8:18 
-0.5 

14:49 
1L7 

20:42 
—0.4 

F 

13 

2:55 
ILl 

8:45 
—0.1 

16:24 
ILO 

21:10 
0.6 

M   13 

4:17 
10.7 

10:12 
0.6 

16:65 
10.0 

22:27 
L5 

Th 

14 

8:13 
11.0 

9.-00 
-0.2 

15:88 
ILl 

21:28 
0.2 

S 

14 

845 
10.7 

9:35 
0.8 

16:18 
10.4 

22K)0 
LI 

5 

Tu,14 

1 

6:09 
10.8 

11:03 
LI 

17*0 
9.6 

23:17 
1.9 

N 

F 

15 

4:02 
10.5 

9:50 
0.4 

16:82 
10.4 

22:18 
LO 

§ 

15 

4:38 
10.8 

10:30 
0.9 

17:17 
9.8 

22:52 
1.7 

VV  15 

6.-08 
10.0 

1157 
L6 

18:45 
9.1 

.     .    . 

}) 

S 

16 

4:57 
9.9 

10:48 
LI 

17:88 
9.7 

23:12 
L7 

3) 

M 

16 

5:86 
9.9 

11:27 
L4 

18:20 
9.3 

23:48 
2.2 

G 

Th:i6 

0:09 
2.2 

6:68 
9.7 

12:48 
L9 

19:40 
8.9 

18   17 
1 

5:58 
9.4 

11:45 
L7 

18:41 
9.1 

Tu 

17 

6:37 
9.6 

12:27 
L9 

19:25 
9.0 

F.;n 

1:02 
2.5 

7:55 
9.4 

13:41 
2.2 

20:35 

8.8 

M   18 

0:14 
2.4 

7K» 
9.2 

12:52 
2.2 

19:56 
8.9 

W 

18 

0:50 
2.6 

7:40 
9.5 

18:31 
2.2 

20:27 
9.0 

A    8  'i8 

1:58 
2.6 

8:52 
9.8 

14:32 
2,8 

21:25 

Kb 

Tu  19 

1.-22 
2.8 

8:15 
9.8 

14K)4 
2.5 

21:04 
9.0 

E 

Th 

19 

1:52 
2.7 

8:40 
9.6 

14:jf0 
2.8 

21:22 
9.1 

|S,19 

2:51 
2.6 

9:42 
9.8 

1522 
2.3 

22:12 
9.0 

W  20 

2:30 
2.9 

9:17 
9.4 

15:11 
2.4 

22:08 
9.3 

F 

20 

2:48 
2.6 

9:84 
9.8 

15:28 
2.2 

22:11 
9.8 

'M  20 

8:40 
2.4 

10-.31 
9.8 

16:07 
2.1 

22:.56 
9.2 

Th'21 

8:81 
2.6 

10:12 
10.0 

16:07 
2.0 

22:50 
9.6 

A 

S 

21 

3:39 
2.4 

10:28 
9.9 

16:10 
2.0 

22:55 
9.5 

Tu21 

4:28 
2.1 

10:17 
9.6 

16:60 
L9 

2337 
9.5 

E 

F 

22 

4:21 
2.2 

10:59 
10.4 

16:53 
L7 

23:32 
9.9 

s 

22 

4:25 
2.0 

11K)8 
10.1 

16:51 
L7 

28:83 
9.7 

o  w'22 

6:13 
1.7 

12KX) 
9.6 

17:85 
L6 

S 

23 

5:05 
1.7 

11:42 
10.7 

17:82 
1.3 

.    .    . 

M 

23 

5:07 
L7 

11:48 
10.2 

17:28 
L4 

S  Th23 

■      1 

0:17 
9.8 

6:58 
L3 

12:41 
9.7 

18:15 
L3 

i 

S 

24 

0:09 
10.1 

5:44 
1.3 

12:20 
10.8 

18:07 
LO 

o 

Tu.24 

1 

0:08 
9.9 

5:46 
L8 

12:27 
10.2 

18:05 
L2 

^F   24 

0:56 

10.0 

6:42 
LO 

13:21 
9.8 

18-.57 
LI 

M 

25 

0:42 
10.2 

6:17 
LO 

12:65 
10.8 

18:40 
0.7 

Wl25 

1 

0:43 
10.0 

6:22 
LO 

18:03 
10.1 

18:42 
LO 

'<  8    26 

1:86 
10.2 

736 
0.7 

14«2 
9.8 

19:38 
LO 

Tu 

26 

1:14 
10.2 

6:52 
0.7 

13:30 
10.6 

19:13 
0.6 

Th  26 

1 

1:18 
10.0 

7«1 
0.8 

13:40 
10.0 

19:18 
LO 

.Sl26 

2:17 
10.2 

8K)S 
0.6 

14:45 
9.7 

2031 
1.0 

W 

27 

1:47 
10.1 

7:27 
0.6 

14.-03 
10.4 

19:46 
0.6 

8    F    27 

1 

1:54 
10.0 

7:40 
0.7 

14:18 
9.8 

19:58 
LO 

M   27 

1       1 

3.-00 
10.2 

8:54 
0.6 

15:28 
9.6 

2L-08 
LO 

r. 

28 

2:17 
10.0 

8:03 
0.6 

14:38 
10.0 

20:22 
0.8 

S    28 

2:33 
'      9.9 

8.-23 
0.8 

14:57 
9.5 

20:38 
LI 

'Tu28 

1 

8:44 
10.1 

9:41 
0.6 

16:16 
9.6 

21:66 
L2 

F 

29 

2:62 
9.7 

8:40 
0.8 

15:14 
9.5 

21:00 
LI 

H    29 

1 

3:14 
9.7 

9:07 
0.9 

15:41 
9.2 

21:23 
L4 

W  29 

1 

4:38 
9.9 

10:31 
0.7 

17:08 
9.3 

22:4*^ 
L4  , 

s 

S 

30 

8:30 
9.4 

9:24 
LI 

15:54 
9.1 

21:42 
L4 

M  30 
(llTu'31 

3:59 
9.4 

4:52 
9.3 

9:57 
LI 

10:48 
L3 

16:30 
8.9 

17:26 

8.7 

22:12 
L6 

23:05 
L9 

1 

Th  30 

! 

5:25 
9.7 

11:24 
LO 

18KB 
9.0 

23:38 
L7 

a( 
frc 
wl 

Ufl 

gr 
eq 

Th 
jomi 
>m  1 
lich 
less 

Th 
Bate 

uato 

etid 

ifean 
is  6. 
am 
e  tir 
rare 
new 
r;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
5  feet  below  mean  mmi  level.    To  And  the  dc 
nus  (- )  sign  is  before  the  height,  in  which 
ne  used  is  Greenwich  Mean  Civil:  0^  Is  mid 
in  the  afternoon  (p.  m.)  and  when  diminish 
moon:  J),  Ist  quar;  Q,  full  moon;  (t,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  Admira 
>pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

night,  12>>  Is  noon:  all  hours  less  than  12  s 
ed  Dv  12  give  the  times  after  noon;  for  insta 
quar.:  E,  moon  on  the  equator;  N.  8,  moon 

n  the  second  line  of  each  day;  i 

feet  an4  tenths,  are  reckoned 

Ity  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

re  In  the  forenoon  (a.  m.),  all 
nee,  15:47  is  8:47  p.m. 
farthest  north  or  Bouth  of  the  1 

Digitized  by 


Google 


GREENOCK  (Firth  of  Cayde),  SCOTLAND,  1910. 


319 


JULY. 

AUGUST. 

SEPTEMBER.                           ] 

p 

Dayof- 

1 

Time  and  Height  of  High  and 
LowWater. 

d  Day  of— 

a  1  w.  JMo. 

Time  and  Height  of  High  and 
Low  water. 

S 

Dayof- 

Time  and  Height  of  High  and 
LowWater. 

S 

W.W 

W.:Mo 

""^^ 

6:22 
9.6 

12:19 
L2 

19KB    .    .    . 
8.9    ..    . 

M'   1 

1:14 
2.1 

8:09 
9.2 

18:66 
2.0 

20:49 
9.0 

Th 

1 

8:25 
2.2 

10:19 
9.4 

15:68 
2.4 

22:36 
10.0 

SI   2 

0:87 
1.9 

7:26 
9.4 

13:18      aOK)7 
L5         9.0 

'n  Tu!   2 

2.-24 
2.2 

9:20 
9.3 

15K)1 
2.1 

21-.64 
9.4 

1  ^ 

2 

4:29 
L8 

11:15 
9.9 

16:60 
L9 

28:27 
10.7 

H     3 

1:40 
1.9 

8:30 
9.6 

14:20      21:10 
L6         9.2 

W|   3 

8:84 
L9 

10:26 
9.6 

16:05 
2.0 

22:51 
10.0 

•  l  8 

3 

6.-21 
L2 

12.-04 
10.4 

17:89 
L8 

P  Mi   4 

2:46 

1.8 

9:85 
9.7 

15.-22      22:10 
1.5         9.7 

Th    4 

1 

4:38 
L5 

11:25 
10.1 

17:04 
L6 

28:43 
10.6 

1 

4 

0:11 
1L2 

6K)9 
0.6 

12:46 
10.7 

18:20 
0.9 

TUj   6 

S:50 
1.6 

10:87 
10.1 

16:22      28.-06 
1.8       10.2 

•    F     5 

6:36 
LO 

12:18 
10.5 

17:65 
L2 

EjM     6 

0:65 
1L6 

6:50 
0.2 

18:26 
10.9 

18:69 
0.5 

NW,   6 

4:60 
1.1 

11:86 
10.5 

17:17      28:68 
LI       10.7 

i  S  j   6 

0:30 
U.2 

6:25 
0.4 

18:06 
10.8 

18:41 
0.8 

'tu    6 

1:88 
1L8 

7:29 
0.0 

14K)1 
10.9 

19:35  1 
0.4  1 

Th 

7 

6:46 
0.6 

12:27 
10.8 

18:10    .    .    . 
0.8    ..    . 

S|   7 

1:16 
11.6 

7:11 
0.1 

13:49 
U.O 

19:28 
0.6 

W     7 

2:11 
1L6 

8K)4 
0.0 

14:85 
10.6 

20:10 
0.4 

P 

8 

0:46 
11.1 

6:88 
0.1 

13:18      19:01 
11.0         0.6 

,M!    8 

1:68 
1L7 

7:64 
-0.1 

14:30 
10.9 

20H)4 
0.6 

Th    8 

2:48 
1L2 

8:89 
0.2 

15K» 
10.2 

20:47  ' 
0.6 

!  8     9 

1:33 
11.4 

7:28 
0.0 

14:07      19:46 
11.0         0.6 

E  Tu    9 

2:89 

n.6 

8:36 
0.0 

16K)9 
10.6 

20:42 
0.6 

a^fI9 

8:24 
10.6 

9:14 
0.6 

16:44 
9.7 

21:23  1 
0.9 

1 

2:19 
11.5 

8:16 
-0.1 

14:68      20:28 
10.9         0.6 

W  10 

3:20 
11.3 

9:14 
0.2 

15:48 
10.2 

21:21 
0.8 

i    S      10 

1 

4.-01 
10.0 

9:60 
LO 

16:20 
9.2 

22:01 
L4, 

|M  11 

8K>4 
1L4 

9K)0 
0.0 

15S9      21:13 
10.6         0.8 

Th  11 

1 

4:01 
10.8 

9:68 
0.6 

16:26 
9.7 

22:00 
L2 

:3).  §  11 

4:40 
9.2 

10:28 
L6 

17:00 

8.7 

22:45 
L9  1 

,Tu  12 

8:50 
11.1 

9:46 
0.3 

16:26      21:57 
10.1         1.1 

A !  F  ,  12 

'       1 

4:42 
10.1 

10:31 
LO 

17:08 
'9.2 

22:42 
1.6 

|M  12 

1 

6:25 
8.6 

11:10 
2.1 

17:60 
8.2 

28:36 
2.4  1 

E'Wia 

.      1 

4:37 
10.7 

10:80 
0.7 

17:10      22:40 
9.6         L6 

3)    S    13 

6:25 
9.4 

11:11 
L6 

17:61 
8.7 

23:26 
2.1 

s,Tuil3 

1      1 

6.'20 
8.0 

12:00 
2.6 

18:55 
8.0 

1 

D  Th  14 

6:24 
10.2 

11:15 
1.2 

17:58      28:25 
9.2         1.9 

1  S    14 

6:18 

8.8 

11:66 
2.1 

18:48 
8.8 

.    .    . 

jWjU 

0:86 
2.7 

7:30 
7.8 

18H)0 
2.9 

20K)8 
8.1 

,F|15 

6:18 
9.6 

12H)0 
L7 

18:47    .    .    . 
8.7    ..    . 

M;15 

0:16 
2.6 

7:10 
8.3 

12:46 
2.6 

19:43 

8.1 

Th  15 

]            < 

1:48 
2.8 

8:46 
7.9 

14:09 
2.9 

21:16 
8.6  , 

A    S    16 

1 

0:12 
2.8 

7:0b 
9.1 

12:48      19:40 
2.2         8.6 

|Tu'l6 

1:14 
2.8 

8:12 
8.0 

18:41 
2.8 

20:47 
8.2 

F   16 

1 

2:64 
2.6 

9:53 
8.4 

15:16 
2.5 

22:14, 
9.8  ' 

S   17 

1:06 
2.6 

8:01 

8.7 

13:89      20:34 
2.5         8.4 

sw 

17 

2:18 
2.8 

9:20 
8.2 

14:48 
2.8 

21:48 
8.6 

Sll7 
1      1 

8:68 
L9 

10:48 
9.1 

16:16 
L9 

28:04  , 
10.1 

'm  18 

j 

2:00 
2.7 

8:58 
8.6 

14:30      21:28 
2.6         8.6 

Th  18 

1 

8:28 
2.6 

10:20 
8.5 

15:44 
2.6 

22:41 
9.2 

,8   18 

1 

4:61 
LI 

11:35 
9.8 

17:09 
1.2 

28:60 
10.9, 

Tu,19 

1 

2:68 
2.7 

9:55 
8.6 

16:22      22:20 
2.5         8.8 

jF,19 

4:22 
2.1 

11:18 
9.1 

16:40 
2.0 

28:80 
9.9 

0|M'i9 
1      1 

6:40 
0.4 

12:19 
10.6 

17:66 
0.6 

.    .    . 

S   W'20 

8:54 
2.4 

10:48 
8.9  - 

16:15      23H» 
2.3         9.3 

o 

S    20 

6:16 
L4 

12KK) 
9.6 

17-Jtt 
L4 

E 

Tu  20 

1 

0:38 
1L5 

6:26 
-0.3 

13:00 
11.0 

18:89 
-0.1' 

Th  21 

4:48 
2.0 

11:86 
9.2 

17M      23:53 
L9         9.8 

V^ 

0:15 
10.6 

6H» 
0.7 

12:43 
10.2 

18:19 
0.8 

P 

Wl21 

1:16 
11.8 

7:10 
-0.7 

13:40 
1L2 

19:21 
-0.4 

oIf'22 

6:36 
1.4 

12:21 
9.6 

17-.61    .    .    . 
L6    .    .    . 

,M|22 

0:68 

n.i 

6:60 
0.0 

18:26 
10.6 

19:01 
0.3 

Th  22 

1:68 
1L9 

7:68 
-0.8 

14:22 
ILl 

20:06 
-0.4 

'  S    23 

1 

0:36 
10.2 

6:24 
0.9 

13:04      18:37 
9.9         1.1 

eTu  23 

1 

1:39 
U.4 

7:83 
-0.4 

14:06 
10.8 

19:46 
0.0 

!  ^^23 

2:40 
1L7 

8:36 
—0.6 

16K» 
10.8 

20:61 
-0.1 

n  24 

1:19 
10.6 

7:09 
0.4 

13:46      19:21 
10.1         0.7 

W  24 

2:20 
U.6 

8:16 
—0.6 

14:46 
10.7 

20:28 
0.0 

S    24 

8:27 
1L2 

9:23 
-0.1 

15:62 
10.8 

21:40 
0.8 

M|25 

1        . 

2:00 
10.8 

7:63 
0.1 

14:27      20:06 
10.2         0.6 

p  Th  25 

3H» 
11.4 

9K)0 
-0.4 

16:30 
10.6 

21:11 
0.2 

(C,  8;25 

4:18 
10.6 

10:12 
0.6 

16:45 
9.7 

22:31 
LO 

!Tu  26 

2:41 
10.9 

8:38 
-0.1 

15:10      20:60 
10.2         0.6 

'  F   26 

8:48 
U.O 

9:46 
0.0 

16:17 
10.1 

22K)0 
0.6 

N 1  M  !  26 

1      j 

6:16 
9.7 

11H)4 
1.6 

17:48 
9.2 

23:31 
L7 

e;w  27 

'       1 

3:25 

10.8 

9:23 
0.0 

16:56      21:34 
10.0         0.7 

(C    8    27 

4«6 
10.4 

10:34 
0.5 

17:08 
9.6 

22:50 
LI 

Tu27 

6:26 
9.1 

12:06 
2.2 

18:69 
8.9 

:  '  ' 

Th  28 

1       1 

4:10 
10.5 

10:10 
0.2 

16:42      22:22 
9.7         1.0 

,  S   28 

6:38 
9.8 

11:26 
L3 

18:08 
9.1 

23:48 
L7 

W  28 

i 

0:40 
2.3 

7:44 
8.8 

13:16 
2.7 

20:11 
9.0 

<t    F  29 

6:00 
10.2 

11:00 
0.6 

17:35      28:13 
9.4         L4 

M  29 

6:40 
9.2 

12*5 
2.0 

19:18 

8.8 

Th29 

1:66 
2.5 

9HX) 
9.0 

14:80 

2.8 

2120 
9.5 

P    S  '30 

6:55 
9.7 

11:51 
1.2 

18:33    .     .    . 
9.0    ..    . 

nTu  30 

0:56 
2.2 

7:66 
8.9 

18:88 
2.5 

20:31 
8.9 

F 

30 

3:10 
2.8 

10K)6 
9.8 

15:88 
2.5 

22:16 
10.1 

S  ;  31 

1    ! 

0:10 
1.8 

6:59 
9.4 

riiJH)      19:40 
L7         8.9 

W  31 

!    1 

2:10 
2.4 

9:10 
9.0 

14:46 
2.6 

21:89 
9.4 

The  tld 
a  comparis 
from  Meat 
which  Is  5 
unless  am. 

los  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  in  approximate 
6  feet  below  mean  sea  level.    To  find  the  d 
Inus  (-)  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  o 
her  it  i.«*  high  or  low  water.   The  heights,  ir 
;ly  the  datum  of  soundings  on  the  Admira 
?pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart,  . 

ThetiB 
are  in  the  i 

ae  used  is  Greenwich  Mean  Civil :  0«>  is  midn 
fcfternoon  (p.  m.)  and  when  diminished  by  1 

ght,12Ms 
i  give  the 

noon; 
times  a 

till  hours le^s than  I2are  in 
ifter  noon:  for  instance.  15:- 

the  forenoon  (a.  m 
17  is  3:47  p.m. 

I.),  all  greater  i 

#,  ne^ 
equator;  A 

rmoon:  J 
,  P,  moon 

.  Ist  quar.;  Q,  full  moon;  (^,  8d  q 
in  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  oi 

•  south  of  the  | 

I 
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GREENOCK  (Firth  of  Clyde),  SCOTLAND,  1910. 


OCTOBER. 

Lt  of  Hij 
rater. 

NOVEMBER. 

_ 

DECEMBER. 

1 

a 

Day of— 

Time  and  Helgti 
Low^ 

;hand 

:^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

C3 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W. 

Mo. 

W.  Mo. 

8 

1 

4:18 
1.9 

10:57 
9.8 

16:30 
2.0 

23:06 
10.7 

Tu 

1 

5:16 
L2 

11:51 
10.2 

17:25 
1.3 

.    .     . 

• 

Th 

1 

6:16 
1.6 

11:56 
9.9 

17:33 
1.5 

H 

2 

6:08 
1.3 

11:41 
10.3 

17:15 
1.4 

23:80 
11.2 

• 

W 

2 

0:02 
10.9 

6:61 
1.0 

12:26 
10.4 

18:01 
1.0 

F 

2 

0:15 
10.2 

5:58 
1.4 

12:81 
10.0 

18:11 

1.2: 

E 

• 

M 

3 

5:46 
0.8 

12:21 
10.6 

17:55 
1.0 

.    .    . 

A 

Th 

3 

0:40 
10.9 

6:25 
0.8 

12:59 
10.4 

18:37 
0.7 

S 

3 

0:52 
10.1 

638 
L2 

13:06 
10.1 

18:49 
0.9 

Tu 

4 

0:30 
11.4 

6:28 
0.5 

12:67 
10.7 

18:31 
0.7 

Fl    4 

1:15 
10.7 

6:68. 
0.7 

13:30 
10.2 

19:11 
0.7 

s 

s 

4 

1:28 
10.0 

7.-03 
1.1 

13:40 
10.0 

19:27 
O.S 

W 

5 

1K)6 
11.5 

6:58 
0.8 

13:30 
10.7 

19:05 
0.5 

s ;  5 

1:50 
10.4 

7:30 
0.7 

14:03 
10.0 

19:48 
0.7 

M 

5 

2:04 
9.8 

7:40 
l.l 

14:17 
9.9 

2U:06 
0.8 

Th 

6 

1:42 
11.3 

7:80 
0.3 

14:01 
10.5 

19:40 
0.4 

H 

6 

2:24 
10.0 

8:06 
0.9 

14:37 
9.8 

20:27 
0.8 

Tu 

6 

2:41 
9.5 

8:20 
1.1 

14-.56 
9.8 

ao:?V) 

0.8 

A 

F 

7 

2:18 
10.9 

8:03 
0.4 

14:32 
10.1 

20:14 
0.5 

S 

M 

7 

3:00 
9.5 

8:41 
1.1 

15:14 
9.5 

21K)7 
1.1 

W 

7 

3:21 
9.3 

9:01 
1.3 

15:38 
9.6 

21:34 
1.0 

S 

8 

2:50 
10.3 

8:38 
0.7 

16:05 
9.7 

20:50 
0.8 

Tu 

8 

3:38 
9.1 

9:22 
1.6 

15:55 
9.1 

21:.'S1 
L4 

Th 

8 

4:06 
9.0 

9:47 
1.5 

16:24 
9.3 

22:24 

1.2 

s 

9 

3:26 
9.7 

9:11 
1.0 

15:40 
9.3 

21:30 
1.2 

W 

9 

4:22 
8.6 

10.-07 
L9 

16:45 

8.8 

22:39 
1.7 

}) 

F 

9 

4:56 

8.8 

10:36 
1.8 

17:16 
9.1 

23:16' 
1.4 

8 

M 

10 

4:03 
9.1 

9:60 
1.6 

16:21 
8.8 

22:13 
1.7 

1> 

Th 

10 

6:16 
8.3 

10:68 
2.2 

17:44 
8.6 

28:39 
2.0 

S 

10 

5:65 

8.6 

11:31 
2.0 

18:17 
9.0 

)) 

Tu 

11 

4:46 
8.5 

10:84 
2.0 

17:10 
8.4 

23:06 
2.1 

F 

11 

6:24 

8.1 

11:59 
2.6 

18:68 
8.6 

•    ;    ; 

£ 

s 

11 

0:14 
1.6 

6:58 
8.5 

12:81 
2.1 

1951 
9.1, 

W 

12 

5:42 
8.0 

11:26 
2.6 

18:16 
8.1 

S 

12 

0:44 
2.1 

7:86 
8.2 

18:05 
2.6 

20:06 
8.9 

M 

12 

1:16 
L6 

8:04 

8.7 

13:36 
2.1 

20:*' 
9.4 

Th 

13 

0:05 
2.5 

6:56 

7.8 

12:27 
2.8 

19:30 
8.2 

E 

s 

13 

1:50 
1.9 

8:44 
8.6 

14:11 
2.2 

21  K» 
9.5 

Tu 

13 

2:18 
L5 

9:06 
y.  1 

14:40 
1.8 

21:29 
9.8 

F 

14 

1:13 
2.6 

8:12 
7.9 

13:36 
2.8 

20:40 
8.7 

M 

14 

2:63 
L6 

9:42 
9.2 

16:14 
L7 

22:00 
10.1 

W 

14 

8:18 
1.3 

10:a'> 
9.6 

16:42 
1.4 

2227 
10.2 

S 

15 

2:23 
2.3 

9:20 
8.6 

14:45 
2.4 

21:41 
9.4 

Tu 

15 

8:61 
1.0 

10:86 
9.9 

16:11 
1.1 

22:53 
10.8 

P 

Th 

15 

4:16 
1.0 

11:00 
10.2 

16:40 
0.8 

2323 
10.7 

s 

16 

3:26 
1.7 

10:16 
9.2 

15:46 
1.8 

22:33 
10.2 

W 

16 

4:44 
0.5 

11:22 
10.6 

17:04 
0.6 

23:43 
11.3 

o 

F 

16 

6:10 
0.6 

11:50 
10.7 

17:36 
0.3 

E 

M 

17 

4:23 
1.0 

10.0 

16:41 
1.0 

23:21 
11.0 

9 

Th 

17 

5:34 
0.0 

12:10 

n.o 

17:58 
0.0 

N 

S 

17 

0:15 
11.1 

6KG 
0.3 

12:39 
11.2 

13:2?* 
-Oil 

O 

Tu 

18 

6:13 
0.2 

11:50 
10.6 

17-.30 
0.8 

F 

18 

0:30 
11.6 

6:22 
—0.3 

12:56 
11.3 

18:40 
-0.3 

s 

18 

1:06 
11.3 

6:51 
0.2 

13:25 
1L4 

19:19 
-0.3 

P 

W 

19 

0:06 
11.6 

6:00 
—0.3 

12:34 
11.1 

18:16 
—0.2 

N 

S 

19 

1:19 
11.7 

7:09 
—0.3 

13:41 
11.4 

19:30 
-0.4 

M 

19 

1:56 
11.8 

7:40 
0.2 

14:13 
11.6 

30:09 

Th 

20 

0:51 
11.9 

6:46 
—0,6 

13:16 

11.3 

19:00 
-0.5 

1» 

20 

2:08 
11.6 

7:56 
— O.l 

14:29 

n.2 

20:21 
—0.3 

Tu 

20 

2:46 

.  n.i 

8:28 
0.3 

15.-01 
11.4 

20:?i8 
-0.1 

F 

21 

1:35 
11.9 

7:30 
—0.7 

14:00 
11.3 

19:46 
—0.5 

M 

21 

2:59 
11.1 

8:43 
0.3 

15:19 
10.9 

21:14 
0.1 

W  21 

8:36 
10.7 

9:15 
0.6 

15:51 
11.1 

21:48 

0.2 

S 

22 

2:21 
11.7 

8:15 
—0.4 

14:45 
11.0 

20:.33 
—0.3 

Tu 

22 

8:61 
10.6 

9.33 
0.8 

16:10 
10.5 

22:01 
0.6 

Th 

22 

4.-29 
10.3 

10:02 
1.1 

16:42 
10.7 

22:S9 
0.7 

N 

s 

23 

3:11 
11.2 

9:01 
0.1 

15:34 
10.6 

21:23 
0.2 

c 

W 

23 

4:49 
9.9 

10:25 
1.4 

17:08 
10.1 

28.-01 
1.1 

(L 

F 

23 

5:21 
9.8 

10:52 
L5 

17:36 
10.3 

2351 
1.2 

M 

24 

4:04 
10.5 

9:50 
0.8 

16:28 
10.0 

22:17 
0.8 

Th 

24 

6:60 
9.6 

11:21 
2.0 

18:09 
9.8 

E 

S 

24 

6:18 
9.4 

11:44 
2.0 

18-.31 
9.9 

(C 

Tu 

25 

5:04 

9.8 

10:45 

1.6 

17:29 
9.6 

23:18 
1.5 

F 

25 

0:02 

1.6 

6:67 
9.2 

12:22 
2.4 

19:16 
9.7 

s 

25 

0-24 
L7 

7:15 
9.0 

12:39 
2.4 

19'.30 
9.5 

W 

26 

6:11 
9.2 

11:46 
2.2 

18:36 
9.3 

E 

S 

26 

1:06 
2.0 

8:01 
9.1 

13:25 
2.6 

20:15 
9.7 

M    26 

1 

1:19 
2.1 

8:11 
8.8 

1335 
2.6 

20:29 
9.3 

Th  27 

0:25 
2.0 

7:26 
8.9 

12:54 
2.7 

19:46 
9.4 

s 

27 

2:06 
2.2 

9:00 
9.1 

14:26 
2.6 

21:11 

9.8 

Tu  27 

2:13 
2.4 

9:06 
8.8 

14:32 
2.7 

213> 
9,2 

F    28 

1:36 
2.3 

8:37 
9.0 

14:(M 
2.8 

20:51 
9.6 

M 

28 

8:04 
2.2 

9:52 
9.3 

15:20 
2.4 

22:04 
9.9 

A   W  28 

3<)5 
2.5 

9:58 

8.9 

15:28 
2.6 

22:19 
9.2 

S 

29 

2:45 
2.3 

9:38 
9.3 

15:08 
2.5 

21:49 
10.1 

Tu  29 

3:54 
2.0 

10:39 
9.5 

16:10 
2.1 

22:51 
10.1 

Th29 

1 

3:55 
2.4 

10:46 
9.2 

16:19 
2.3 

23fl7 
9.3 

E 

S    30 

8:45 
2.0 

10:29 
9.7 

16:00 
2.2 

22:39 
10.4 

A 

w'30 

4:38 
L8 

11:19 
9.7 

16:53 
1.8 

23:35 
10.2 

F    30 

4:40 
2.2 

11:27 
9.4 

17:06 
2.0 

23:M 
9.5 

M   31 

1 

4:28 
1.6 

11:12 
10.0 

16:45 
1.7 

23:21 
10.8 

1 

1 

s 

• 

S    31 

5:21 
L9 

12:08 
9.8 

17:49 
1.6 

The  tid 
acompari» 
from  Meac 
which  is  6. 
unless  a  m 

The  til 
all  greater 

equator:  A 

es  are  placed  in  the  order  of  occurrence,  wi 
an  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  in  approxima 
8  feet  below  mean  sea  level.     To  find  the  d< 
lnu8  (— )  sign  hi  before  the  height,  in  which 
ne  used  Is  Greenwich  Mean  Civil;  0»»  is  m 
are  in  the  afternoon  (p.  m. )  and  when  dimin 
moon;  }),  Istquar.;  Q,  full  moon;  (C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
tely  the  datum  of  soundings  on  the  Admira 
jpth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

iidnifi:ht.  12<>  Is  noon;  all  hours  less  than  1 
Ished  by  12  give  the  times  after  noon;  for  Ins 
[uar.;  £,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day; 

1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

2  are  in  the  forenoon  (a.  m.), 
tance.  15:47  is  3:47  p.m.              j 
farthest  north  or  south  of  the  1 

1 
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JANUARY. 


Day  of— 


W.  Mo. 


E    M 
A  Ta 
W 
Th 
F 

;  s 
I  s 

3    M 

•  Tu 

I 

W 
Th 
F 

8 


I 


EM 

|D'Tu 

W 

I     Th 

If, 
i   .s 

'  Im 

Tu 
W 
iTh 

If 
s 
s 

M 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


9.5 

3K)9 
9.2 

8:50 

8.8 

4:47 

8.5 

.  5:43 
8.4 

0:18 
2.4 

1:15 
2.3 

2:10 
2,0 

8:02 
1.6 

3:50 
1.3 

4:35 
0.9 

5:17 
0.6 

5:59 
0.4 

0:37 
10.4 

1:19 
10.3 

2K)4 
10.2 

2:51 
9.9 

8:43 
9.6 

4:42 
9.2 

5:49 
9.0 

0:a5 
1.9 

1:44 
1.7 

2:49 
1.4 

3:46 
1.0 

4:38 
0.7 

5:23 
0.5 

0:01 
10.4 

0:41 
10.3 

1:18 
10.1 

1:63 
9.7 

2:29 
9.4 


8:26 
1.8 

9:11 
1.7 

10:00 
2:0 

10:51 
2.8 

11:49 
2,4 

6:40 
8.4 

7:88 
8.6 

8:33 
8.9 

9:24 
9.3 

10:10 
9.7 

10:52 
10.0 

11:35 
10.2 

12:18 
10.3 

6:41 
0.3 

7:23 
0.4 

8K)9 
0.6 

8:58 
0.8 

9:51 
1.2 

10:51 
1.6 

12KX) 
1.8 

7:00 
9.0 

8K)9 
9.2 

9:11 
9.6 

10:07 
10.0 

10:56 
10.3 

11:40 
10.4 

6K)5 
0.5 

6:48 
0.6 

7:19 
0.8 

7:54 
1.1 

8:3a 
1.4 


14:45 
9.3 

16:31 
9.0 

16:20 
8.7 

17:04 
8.6 

18:11 
8.4 

12:47 
2.4 

13:44 
2.2 

14:38 
1.8 

15:27 
1.4 

16:14 
1.1 

16:57 
0.8 

17:39 
0.5 

18:20 
0.4 

12:58 
10.4 

13:40 
10.3 

14:27 
10.1 

15:16 
9.7 

16:11 
9.4 

17:14 
9.1 

18:24 
9.0 

13:10 
1.8 

14:19 
1.6 

15:19 
1.2 

16:13 
0.9 

17K)1 
0.6 

17:45 
0.5 

12:21 
10.4 

18H)0 
10.2 

13:35 
9.9 

14:10 
9.6 

14:47 
9.2 


20:49 
1.5 

21:36 
1.8 

22:25 
2.2 

28.-20 
2.4 


19:10 

8.5 

20.-05 

8.7 

20:59 
9.1 

21:48 
9.5 

22:31 
9.8 

23:14 
10.1 

28:55 
10.8 


19:01 
0.4 

19:46 
0.5 

20:33 
0.7 

21:24 
1.0 

22:21 
1.4 

23:16 
1.7 


19:84 
9.1 

20:40 
0.4 

21:40 
9.8 

22:81 
10.2 

23:19 
10.4 


18:26 
0.6 

19:01 
0.7 

19:36 
0.9 

20:11 
1.2 

20:50 
1.6 


FEBRUARY. 


Dayof- 


W.  JMo. 


Tu 
W 
Th 
F 

S 

M 

Tu 
W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 


M 

21 

Tu 

22 

W 

23 

Th 

24 

F 

25 

S 

26 

S 

27 

M 

28 

Time  and  Height  of  High  and 
Low  Water. 


3K)5 
9.0 

8:49 
8.7 

4:88 
8.4 

6:88 
8.2 

0:20 
2.6 

1:26 
2.4 

2:30 
1.9 

8:24 
1.3 

4:14 
0.8 

4:59 
0.3 

5:42 
-0.1 

0:20 
11.0 

1:01 
11.0 

1:44 
10.8 

2:29 
10.4 

3:19 
9.9 

4:15 
9.3 

5:24 

8.8 

0:18 
2.2 

1:30 
2.2 

2:89 
L8 

3:36 
1.3 

4:26 
0.9 

5:09 
0.6 

5:46 
0.6 

0:19 
10.4 

0:51 
10.1 

1:20 
9.8 


9:10 
1.7 

9:64 
2.1 

10:45 
2.4 

11:47 
2.6 

6:45 
8.2 

7*1 
8.5 

8:51 
9.0 

9:45 
9.6 

10:38 
10.2 

11:17 
10.7 

11:59 
10.9 

6:24 
-0.8 

7:05 
—0.3 

7:49 
0.0 

8:35 
0.4 

9:26 
1.0 

10:26 
1.6 

11:36 
2.1 

6:41 
8.6 

7:66 
8.9 

9:01 
9.3 

9:57 
9.8 

10:44 
10.2 

11:26 
10.4 

12:01 
10.4 

6:20 
0.6 

6:51 
0.7 

7.-20 
1.0 


15:26 
8.9 

16:11 
8.5 

17K)6 
8.2 

18:10 
8.1 

12:54 
2.6 

14:00 
2.2 

14:58 
1.7 

15:50 
LO 

16:37 
0.5 

17:21 
0.1 

18:08 
—0.2 

12:40 
11.0 

13:21 
10.9 

14:05 
10.6 

14:52 
10.2 

15:45 
9.6 

16:48 
9.0 

18.-01 
8.7 

12:62 
2.2 

14:06 
2.0 

15:09 
1.6 

16.-03 
LI 

16:49 
0.7 

17:29 
0.5 

18:04 
0.5 

12:86 
10.8 

13:05 
10.0 

18:35 
9.7 


21:30 
L9 

22:19 
2.2 

28:14 
2.5 


19:19 
8.8 

20:21 

8.8 

21:19 
9.3 

22:10 
10.0 

22:55 
10.4 

23:39 
10.8 


18:45 
—0.8 

19:27 
-0.1 

20:11 
0.2 

21:00 
0.7 

21:55 
L8 

22:59 
1.8 


19:19 

8.7 

20:80 
9.1 

21:80 
9.6 

22:21 
10.0 

28:06 
10.8 

28:48 
10.4 


18:36 
0.6 

19:06 
0.9 

19:85 
LI 


MARCH. 


P3  j  Day  of— 

a  w.  'mo. 


Tu 

1 

\V 

2 

Th 

3 

F 

4 

S 

5 

s 

6 

]\I 

7 

Tu  8 

W'  9 

T3i  10 

I  11 

S  12 

S  13 

]\[  14 

In  15 

^\  16 

Th  17 

F  18 

h  19 

S  20 

]\I  21 

1  [I  22 

W  23 

Tf.  24 

r  25 

.s  26 

S  27 

l\  28 

1  u  29 
W  1 30 

TJi  31 


Time  and  Height  of  High  and 
Low  water. 


1:50 
9.5 

2:21 
9.2 

2:59 
8.8 

3:45 
8.5 

4:44 
8.1 

5:66 
8.0 

j0:46 
2.5 

1:58 
2.0 

2:57 
L8 

8:50 
0.6 

4:36 
-0.1 

6:20 
—0.5 

6:02 
-0.7 

0:39 
11.4 

1.'21 
ILl 

2:07 
10.6 

2:66 
10.0 

8:54 
9.8 

6K)5 

8.7 

6:24 
8.5 

1:14 
2.8 

2:24 
L9 

3:20 
L4 

iM 
0.9 

4:46 
0.7 

5:21 
0.6 


7:61 
L2 

8:26 
L6 

9:06 
L9 

9:55 
2.2 

10:56 
2.5 

12:09 
2.6 

7:12 
8.8 

8:21 
9.0 

9:19 
9.7 

10:10 
10.5 

10:54 
11.0 

11:36 
1L4 

12:18 
11.5 

6:44 
—0.6 

7:26 
-0.3 

8:12 
0.2 

9:04 
0.9 

10:04 
L6 

11:15 
2.2 

12:35 
2.4 

7:40 

8.8 

8:45 
9.2 

9:39 
9.8 

10:24 
10.2 

11 KK 
10.4 

11:86 
10.4 


6:51 
0.6 

12.-07 
10.2 

0:21 
10.1 

6.-20 
0.8 

0:49 
9.8 

6:48 
LO 

1:15 
9.5 

7:17 
L2 

1:46 
9.2 

7:60 
L5 

14K)5 
9.4 

14:40 
9.0 

15:20 
8.6 

16:12 
8.3 

17:19 
8.0 

18:35 
8.1 

13:24 
2.3 

14:29 
L7 

16:24 
0.9 

16:14 
0.2 

16:59 
-0.3 

17:41 
—0.6 

18:23 
-0.7 

13:00 
11.3 

13:44 
10.9 

14:30 
10.3 

16:24 
9.6 

16:28 
9.0 

17:43 
8.6 

19:02 
8.6 

13:60 
2.1 

14:63 
L7 

16:44 
L2 

16:28 
0.8 

17:06 
0.6 

17:88 
0.6 

18K)7 
0.7 

12:86 
9.9 

13:01 
9.6 

18:80 
9.4 

14K» 
9.1 


20:08 
L4 

20:45 
L7 

21:29 
2.1 

22:24 
2.4 

28:31 
2.6 


19:48 
8.6 

20:50 
9.3 

21:44 
10.1 

22:81 
10.8 

23:15 
1L3 

28:58 
1L5 


19:05 
—0.5 

19:50 
—0.1 

20:87 
0.6 

21:33 
L3 

22:89 
1.9 

28:56 
2.8 


20:14 
9.0 

21:11 
9.5 

22:01 
10.0 

22:44 
10.8 

23:20 
10.4 

23:51 
10.8 


18:35 
0.9 

19:01 
LI 

19:32 
L4 

20:10 
L6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  thesecond  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  5.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  uie  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  cose  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6°  20'  W.:  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  3)>  hit  quar.;  0>  ^ul^  moon;  C,  3d  quar.;  E,  moon  on  the  equator,  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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KINGSTOWN  (Dublin  Bay),  IRELAND,  1910. 


APRIL. 

;hand 

MAY. 

Time  and  Helfi[htof  High  and 
LowWater. 

— 

JUNE. 

s 

Dayof— 

Time  and  Height  of  Hi< 
LowWater. 

c  JDayof— 

§     — -    - 

S 

Dayof— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

S 

W.  Mo. 

W. 

Mo. 

F 

1 

2:22 

8.9 

8:30      14:44 
L8        8.7 

20:64 
2.0 

s!i 

2:47 

8.7 

8:57 
2.0 

15:18 
8.6 

21:27 
2.1 

W 

1 

4:30 

8.8 

10:42 
L9 

17.-08 
8.8 

23:15 
1.8 

8 

s 

2 

8:08 
8.6 

9:20      15:25 
2.2         8.4 

21:49 
2.8 

c 

M 

2 

3:44 
8.4 

9:57 
2.2 

16:18 
8.4 

22:30 
2.3 

ITh 

2 

5:87 
8.9 

11:48 
L7 

18:10 
9.1 

.     .     . 

I 

s 

3 

4:07 
8.2 

10.-20      16:41 
2.5        8.1 

22:55 
2.5 

Tu 

;^ 

4:64 
8.4 

11:05 
2.8 

17:80 
8.5 

28:42 
2.2 

E    F 

3 

0:20 
L6 

6:42 
9.3 

12:52 
L4 

19:13 
9.5 

M 

4 

6:20 
8.1 

11:83      18:00 
2.5        8.2 

.     .    . 

W 

4 

6:07 
8.6 

12:20 
2.0 

18:42 
8.9 

1 

4 

1:23 
L2 

7:46 
9.7 

13:53 
LO 

20:13 
9.9 

Tu!   6 

0:12 
2.4 

6:89      12:50 
8.4         2.2 

19:15 
8.7 

Th 

5 

,        0:64 
•L7 

7:16 
9.2 

13:25 
1.5 

19:46 
9.5 

s 

6 

2:21 
0.7 

8:40 
10.2 

14:49 
•    0.6 

21  .-08  ' 
10.4 

W,   6 

1:25 
1.9 

7:49      13:59 
9.0         1.6 

20:20 
9.4 

E 

F'   6 

1:56 
LI 

8:16 
9.9 

14:23 
0.8 

20:48 
10.2 

" 

M 

6 

8:17 
0.3 

9:36 
10.6 

15:42 
0.2 

22-02 
10.7 

Th    7 

2:28 
1.2 

8:49      14:55 
9.8         0.8 

21:15 
10.2 

8|    7 

2:61 
0.5 

9:10 
10.6 

15:17 
0.2 

21:35 
10.8 

•  Tu 

7 

4:08 
0.0 

10:28 
10.8 

16:38 
0.0 

22:52 
10.9  , 

F     8 

3:22 
0.4 

9:40      15:47 
10.6         0.1 

22:05 
10.9 

P 

Sj   S 

8:42 
—0.1 

10:00 
ILO 

16:06 
—0.8 

22:24 
11.2 

W 

8 

4:68 
-0.1 

11:17 
10.9 

17:22 
-«.l 

28:40 
10.9 

E 

• 

S      9 

4:10 
—0.2 

10:28      16:85 
11.2     —0.5 

22:51 
11.4 

• 

Ml   9 

1 

4:80 
—0.4 

10:48 
1L3 

16:58 
—0.5 

28:10 
11.3 

N 

Th 

9 

5:47 
0.0 

12:06 
10.8 

18:10 
0.1 

.    .     . 

P 

n 

10 

4:65 
—0.7 

11:10      17:17 
11.5     —0.8 

23:83 
11.6 

Tu 

It) 

5:16 
—0.6 

11:38 
1L8 

17:40 
-0.5 

28:66 

11.2 

F 

10 

0:28 
10.7 

6:34 
0.2 

12:62 
10.5 

18:59 
0.4 

M  11 

6:88 
-0.8 

11:55      18:00 
11.6     -0.8 

W 

It 

6:02 
-0.4 

12:19 
11.1 

18:26 
-0.8 

S 

11 

1:15 
10.3 

7:28 
0.6 

13:42 
10.2 

19:47 
0.6 

Tu 

12 

0:16 
11.5 

6:23      12:38 
-0.7       11.3 

18:43 
-0.5 

N 

Th 

12 

0:42 
10.9 

6:49 
—0.1 

13:06 
10.7 

19:13 
0.2 

s 

12 

2:07 
10.0 

8:18 
0.9 

14:32 
9.8 

20:38 
1.1 

w 

13 

1:00 
11.1 

7:06      13.28 
-0.3       10.9 

19:30 
0.0 

F    U\ 

1 

1:80 
10.4 

7:87 
0.6 

13:66 
10.2 

20:04 
0.7 

M 

13 

2:58 
9.5 

9:01 
L3 

15:26 
9.4 

21:32 
1.5 

:Th 

14 

1:48 
10.6 

7:54      14:12 
0.8       10.3 

20:19 
0.6 

S  1 14 

2.-28 
9.9 

8:80 
1.0 

14:50 
9.6 

20:58 
L3 

D 

Tu 

14 

8:64 
9.2 

10:00 
1.7 

16.-25 
9.1 

22:30 
1.8 

N    F 

15 

2:38 
9.9 

8:45      15:07 
1.0        9.6 

21:15 
L3 

S 

U 

8:20 
9.4 

9:28 
L6 

16:62 
9.1 

22:00 
L8 

W 

15 

4:61 
8.9 

10:57 
L9 

1722 
8.9 

23:30 
2.0 

1>    S 

16 

8:37 
9.8 

9:47      16:10 
1.6         9.0 

22:21 
L9 

D 

M   16 

4:28 
9.0 

10:82 
L9 

16:57 
8.8 

23:06 
2.1 

R 

Th 

16 

6:50 
8.8 

11:57 
2.1 

18.20 
8.8 

.    .     . 

S 

17 

4:46 
8.8 

10:57      17:24 
2.2         8.6 

23:35 
2.3 

Tu  17 

6:31 

8.8 

11:40 
2.1 

18:04 
8.8 

F 

17 

0:26 
2.1 

6:48 
8.8 

12:64 
2.1 

19:15 
8.9 

M 

18 

6:01 
8.6 

12:12      18:40 
2.3         8.6 

W|18 

0:13 
2.1 

6:87 
8.9 

12:45 
2.0 

19:08 
9.0 

A 

S 

18 

1:22 
2.0 

7:42 
8.9 

18:47 
•2.0 

20:08 
9.0 

Tu 

19 

0:50 
2.3 

7:15      18-26 
8.8         2.1 

19:47 
9.0 

E 

Til   19 

1:15 
2.0 

7:87 
9.1 

18:45 
1.8 

20:05 
9.2 

s 

19 

2:18 
1.9 

8:38 
9.1 

14:37 
L8 

20:57 
9.2 

iW 

1 

20 

1:55 
1.9 

8:17      14.26 
9.2         1.7 

20:43 
9.4 

•y  :2i) 

2:10 
L7 

8:30 
9.4 

14:34 
L6 

20:64 
9.6 

M 

20 

3.-00 
L7 

9:20 
9.8 

1528 
L6 

21:42 
9.4 

|Th 

21 

2:50 
1.5 

9K)«      15:14 
9.7         1.8 

21:81 
9.8 

A 

S    L^i 

2:57 
1.4 

9:17 
9.6 

15:20 
1.3 

21:37 
9.7 

Tu 

21 

3:47 
L6 

10:02 
9.4 

16H>4 
L4 

22:22 
9.5 

E    F 

22 

8:87 
1.1 

9:53      15:67 
10.0         1.0 

22:13 
10.1 

H  '22 

3:40 
1.1 

9:67 
9.7 

15:58 
1.2 

22:15 
9.8 

o 

W 

22 

4:23 
1.3 

10:48 
9.6 

16:45 
L8 

23:00 
9.5 

8 

23 

4:12 
0.9 

10:38      16:84 
10.1         0.8 

22:50 
10.2 

M  2;{ 

4:18 
1.1 

10:86 
9.8 

16:37 
LI 

22:62 
9.8 

S 

Th 

23 

6:03 
1.2 

11:20 
9.6 

17.-21 
1.2 

23:37 
9.6 

O 

A 

S 

24 

4:61 
0.8 

11:07      17:07 
10.1         0.8 

23:22 
10.1 

o 

Tul24 

4:52 
LI 

11:08 
9.7 

17.-09 
LI 

23:26 
9.6 

F 

24 

5:40 
1.2 

11:66 
9.6 

18:00 
LI 

M 

25 

6:22 
0.8 

11:38      17:87 
10. 0         0. 9 

23:62 
9.9 

W  2.1 

5:25 
1.2 

11:42 
9.6 

17:42 
L2 

23:57 
9.5 

S 

25 

0:15 
9.6 

6:18 
1.1 

12:84 
9.6 

18:37 
1.1 

Tu 

26 

6:51 
1.0 

12:06      18:07 
9.7         1.0 

Th  M 

6:57 
L2 

12:18 
9.4 

18:15 
L3 

S 

26 

0:63 
9.6 

6:68 
LI 

13:43 
9.5 

19:18 
LI 

W 

27 

0:20 
9.6 

6:20      12:33 
LI         9.5 

18:85 
1.2 

8 

F  1 27 

0:30 
9.4 

6:82 
LS 

12:47 
9.8 

18:50 
L4 

M 

27 

1:35 
9.5 

7:40 
LI 

13:58 
9.5 

20:04 
1.2 

Th 

28 

0:48 
9.4 

6:50      13:05 
L8         9.3 

19K» 
L4 

S    28 

1K» 
9.2 

7:10 
L4 

18:25 
9.2 

19:30 
L5 

Tu 

28 

2:20 
9.4 

8:28 
L2 

14:46 
9.4 

20:53 
L3 

F 

29 

1:20 
9.2 

7:26      13:40 
L5        9.0 

19:45 
L6 

H    29 

1:46 
9.1 

7:54 
L6 

14:08 
9.0 

20:17 
L6 

W 

29 

8:10 
9.4 

9:20 
L3 

15:87 
9.8 

21:47 
1.3  1 

S 

S 

30 

1:69 
8.9 

8:07      14:21 
L8         8.8 

20:20 
1.9 

c 

M    30 
Tn  31 

2:38 
8.9 

8:27 

8.8 

8:42 
L7 

9:88 
L8 

15.-00 
8.9 

15:69 

8.8 

21:10 
L8 

22:09 
1.9 

i 

Th 

30 

4K)5 
9.2 

10:16 
1.4 

16:35 
9.2 

22:46  ; 

L5| 

Thetid 
aoomparis 
from  Meaii 
which  is  5. 
unless  a  mj 

The  til 
forenoon  (i 
Is  8:47  p.  m 

#,  new 
eqnator;  A 

es  are  placed  in  the  order  ot  occurrence,  wil 
on  of  consecutive  heights  will  indicate  whel 
I  Low  Water  Springs,  which  is  approximate 
4  feet  below  mean  sea  level.    To  find  the  de 
Inns  (— )  sign  is  before  the  height,  in  which 
ne  used  is  Dublin  Mean  Civil,  for  the  merid 
1.  m.) ,  all  greater  are  in  the  afternoon  (p.  m 

moon;  3),  Ist  quar.;  O.  full  moon;  (J,  3d  <; 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
Lher  it  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ian  6°  20'  W;  O*"  is  midnight,  12»»  is  noon;  al 
.)  and  when  diminished  by  12  give  the  timei 

luar.;  B,  moon  on  the  equator;  N,  8,  moon 

Q  the  second  line  of  each  day;  ' 
1  feet  and  tenths,  are  reckoned  i 
ty  Charts  for  this  resion.  and  1 

hours  less  than  12  are  in  the 
i after  noon;  for  instance,  16:47 

farthest  north  or  south  of  the 
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JU 

LY. 

IHeiffhtof  Highand 
Low  Water. 

AUGUST. 

'hand 

SEPTE 

MBER. 

IHeightof  High  and 
Low  Water. 

i  ^yo'- 

Time  an< 

Dayof- 

Time  and  Height  of  Hij 
Low  Water. 

1^ 

Day  of— 

Timean( 

Iw." 

Mo. 

W. 

Mo. 

1 

W. 
Th 

Mo. 

1 

1 
F 

I 

5:06 
9.2 

11:19 
1.5 

17:87 
9.2 

23:48 
1.5 

0:82 
1.8 

6:66      13:06 
9.0        L8 

19:82 
9.1 

2:38 
1.6 

9:00 
9.5 

15K)S 
L3 

21:30 
9.8 

.8 

I 

2 

6:10 
9.2 

12ri0 
1.5 

18:43 
9.3 

N|Tu 

2 

1:42 
L7 

8:06      14:16 
9.2        1.6 

20:37 
9.4 

F 

2 

8:36 
LI 

9:55 
10.0 

16.-00 
0.9 

22:18 
10. -2 

is 

1 

3 

0:M 

1.4 

7:16 
9.4 

13:26 
1.3 

19:48 
9.5 

jw 

3 

2:47 
L4 

9:06      15:15 
9.6        1.2 

21:37 
9.9 

• 

8 

3 

4:24 
0.6 

10:42 
10.4 

16:46 
0.5 

23:08 
10.5 

p;m 

4 

1:57 
1.2 

8:20 
9.7 

14:27 
1.0 

20:60 
9.9 
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8.8 

13H)0 
2.1 

19:24 

Th 

27 

6:08 
8.7 

12:19 
2.2 

18:45    .    .    . 

8.8-.     .    . 

8 

27 

lao 

1.8 

7:41      13:49 
9.2        1.7 

20:09 
9.3 

Tu 

27 

1:29 
2.1 

7:51 
8.9 

1356 
2.0 

»:19 

9.0 

F 

28 

0:55 
2.0 

7:20 
9.0 

13:29      19:60 
1.9         9.Z 

M 

28 

2:14 
1.6 

8:34      14:89 
9.5        1.4 

20:58 
9.6 

A 

W 

28 

2:22 
L9 

8:44 
9.0 

14:48 
L8 

21 K9 

9.1 

S 

29 

1:69 
1.7 

8:19 
9.4 

14:25      20:45 
1.4         9.7 

Tu 

29 

8:02 
1.3 

9:20     16:24 
9.7         1.2 

21:41 
9.7 

Th 

29 

8:11 
L7 

931 

9.2 

1534 
L6 

21;^> 
9..1 

E 

H 

30 

2:50 
1.2 

9K)9 
9.9 

16:14      21:31 
1.0       10.0 

A 

W 

30 

3:45 
L2 

10:02      16:04 
9.8        LI 

22:21 
9.8 

F 

30 

8:56 
L5 

10:15 
9.4 

16:16 
L4 

22:35 
9.4, 

M 

31 

3:36 
0.9 

9:53 
10.2 

16:56      22:13 
0.8       10.2 

S 

• 

S 

31 

436 
L4 

10:53 
9.5 

1654 
L3 

25:12 
9.3 

en 
fn 

wl 
ch 

fo 

Is 
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JANUARY. 

P. 

FEBRUARY. 

itof  Hi| 
^ater. 

MARCH. 

S 

Dayof- 

l^me  and  Height  of  High  and 
Low  water. 

Day  of— 

w.  |mo. 

Time  and  Heigl 
Low^ 

i:haiid 

• 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

W.  |Mo. 

8 

1 

2:42 
1.5 

8:36 
10.6 

15:10 
L9 

20:56 
10.0 

A 

Tu 

1 

8:16 
L8 

9:17 
10.8 

15:88 
2.2 

21:81 
9.9 

Tu'    1 

2.-00 
LI 

7:55 
1L2 

14:12 
L6 

20:07 
10.9 

s 

2 

3:25 
1.9 

9:25 
10.2 

15:62 
2.2 

21:44 
9.7 

c 

W 

2 

3:62 
2.2 

9:67 
9.8 

16:12 
2.6 

22:17 
9.6 

W      2 

1 

227 
L5 

8:27 
10.7 

14:40 
L8 

20:42 
10.4 

E 

M 

3 

4:10 
2.8 

10:12 
9.7 

16:87 
2.6 

22:84 
9.3 

Th 

3 

4:86 
2.7 

10:48 
9.8 

16:58 
8.0 

23:16 
9.0 

Th 

3 

8:00 
L9 

9:05 
10.1 

16:14 
2.3 

21:28 
9.9 

A 

Tu 

4 

4:57 
2.6 

U:06 
9.4 

17.-28 
2.9 

28:81 
9.1 

F 

4 

5:82 
8.0 

11:62 
8.8 

18.<>2 
3.8 

.    .    . 

c 

F 

4 

8:40 
2.4 

9:50 
9.4 

16:00 
2.8 

22:18 
9.2 

W 

5 

5:60 
2.8 

12:04 
9.2 

18:20 
8.0 

:  :  : 

8 

5 

0:24 

8.8 

6:44 
3.2 

13K)6 

8.7 

19:18 
8.8 

8 

5 

4-.S8 
3.0 

10:62 
8.8 

17:08 
3.3 

28:80 
8.7 

Th 

6 

0'.82 
9.0 

6:47 
2.9 

13:06 
9.2 

19:17 
.    8.0 

8 

6 

1:40 
9.0 

8.0 

14:19 
9.1 

20:34 
2.9 

s 

8 

6 

5:60 
3.4 

12:15 

8.4* 

18:30 
3.5 

.    .    . 

F 

7 

1:80 
9.2 

7:47 
2.7 

14H)0 
9.4 

20:16' 
2.7 

8 

M 

7 

2:48 
9.7 

9:14 
2.6 

16:17 
9.7 

21dt8 
2.1 

M 

7 

0:58 
8.8 

728 
8.4 

13:47 
8.8 

20:08 
8.0 

S 

8 

2:24 
9.6 

8:45 
2.4 

14:50 
9.7 

21K)8 
2.4 

Tu 

8 

8:42 
10.5 

10:10 
L7 

16K)7 
10.5 

22:30 
L8 

Tu 

8 

220 
9.5 

8:48 
2.6 

14:54 
9.6 

21:18 
2.1 

8 

9 

8:15 
10.1 

9:88 
2.0 

15d» 
10.2 

22:00 
L9 

W 

9 

4:28 
11.8 

10:68 
LO 

16:60 
1L2 

23:15 
0.6 

W 

9 

822 
10.5 

9:48 
L6 

15:46 
10.7 

22.-07 
LO 

8 

M 

10 

4:00 
10.6 

10:27 
1.6 

16:22 
10.6 

22:45 
L4 

• 

Th 

10 

608 
1L9 

11:42 
0.4 

17:82 
11.8 

28:66 
0.1 

Th 

10 

4:10 
1L6 

10:36 
0.7 

16:32 
1L6 

22:58 
0.1 

• 

Tu 

11 

4:45 
11.1 

11:11 
L2 

17K)4 
11.0 

28:27 
LI 

F 

11 

5:68 
12.5 

12:20 
0.1 

18:10 
12.8 

• 

F 

11 

4:62 
12.4 

11:18 
-0.1 

17:12 
12.4 

23:85 
—0.6 

W 

12 

5^8 
11.5 

11:52 
1.0 

17:44 
1L3 

.    .    . 

P 

8 

12 

0:85 
-0.2 

6:88 
12.8 

12:58 
-0.1 

18:50 
12.6 

E 
P 

8 

12 

5:83 
18.1 

11:57 
—0.6 

17:50 
12.9 

Th 

13 

0:06 
0.8 

6K». 

n.8 

12-.82 
0.8 

18:24 
11.5 

£ 

8 

13 

1:15 
-0.8 

7:18 
12.7 

18:86 
0.0 

19:32 
12.4 

8 

13 

0:13 
-0.9 

6:12 
18.8 

12:35 
—0.7 

18:28 
13.1 

F 

14 

0:48 
0.7 

6:46 
12.0 

18:12 
0.8 

19:05 
1L6 

M 

14 

1:64 
-0.1 

7:66 
12.4 

14:16 
0.8 

20K)2 
12.0 

M 

14 

0:62 
-0.8 

6:61 
18.2 

18:12 
-0.5 

19.-09 
12.9 

8 

15 

1:29 
0.6 

7:80 
11.9 

18:65 
0.8 

19:48 
1L5 

Tu 

15 

2:86 
0.4 

8:88 
1L8 

14:66 
0.8 

20:59 
1L8 

Tu 

15 

1:82 
-0.5 

7:80 
12.7 

18:62 
0.0 

19:49 
12.3 

8 

16 

2:18 
.     0.7 

8:15 
11.7 

14:88 
LO 

20:35 
1L2 

}) 

W 

16 

8:28 
LO 

927 
ILO 

15:47 
L5 

21:52 
10.5 

W 

16 

2:18 
0.2 

8:18 
11.9 

14:35 
0.7 

20:34 
1L4 

£ 

P 

M 

17 

3:00 
1.0 

9:06 
U.2 

15:26 
L3 

21:26 
10.8 

Th 

17 

4:17 
L8 

1025 
10.0 

16:47 
2.8 

22:58 
9.7 

Th 

17 

8HB 
LI 

9:00 
10.0 

15:24 
L6 

21:26 
10.4 

7) 

Tu 

18 

8:50 
1.8 

9:58 
10.7 

16:18 
L7 

22:28 
10.8 

F 

18 

• 

526 
2.6 

11:40 
9.2 

18.05 
2.9 

.    .    . 

1> 

F 

18 

3:57 
2.0 

10:00 
9.7 

16:26 
2.6 

22:35 
9.4 

W 

19 

4:46 
1.8 

10:59 
10.2 

17:20 
2.2 

28:82 
9.8 

N 

8 

19 

0:20 
9.1 

6:54 
2.9 

18:08 
9.0 

19:87 
8.0 

N 

8 

19 

5:11 
2.9 

1121 

8.8 

17:60 
3.2 

■    •    • 

Th 

20 

5:58 
2.2 

12:10 
9.7 

18:81 
2.5 

8 

20 

1:60 
9.2 

828 
2.7 

14-.86 
9.3 

20:57 
2,8 

8 

20 

0K)5 
8.9 

6:46 
3.2 

13K» 
8.7 

19:26 
8.1 

F 

21 

0:46 
9.6 

7:10 
2.4 

18:26 
9.6 

19:60 
2.6 

M 

21 

8KM 
9.8 

9:85 
2.0 

15:87 
10.0 

22K)0 
L5 

M 

21 

1:89 
9.0 

8:15 
2.8 

14:26 
9.2 

20:46 
2.8 

8 

22 

2:02 
9.8 

8:29 
2.2 

14:40 
9.9 

21  KG 
2.0 

Xu 

22 

4:00 
10.6 

10-.82 
1.2 

16:26 
10.6 

22:49 
0.8 

Tu 

22 

2:52 
9.8 

9:22 
2.0 

16.28 
10.0 

21:42 
L5 

N 

8 

23 

3:10 
10.8 

9:88 
L6 

16:40 
10.4 

22:06 
L4 

W 

23 

4:45 
1L8 

11:17 
0.6 

17:07 
ILl 

23:31 
0.2 

W 

23 

8:45 
10.7 

10:18 
LI 

16:09 
10.7 

22:29 
0.6 

IM 

24 

4:05 
10.9 

10:86 
LI 

16:82 
10.8 

22:58 
0.8 

O 

Th 

24 

525 
11.7 

11:56 
0.2 

17:42 
U.5 

.    .    . 

Th 

24 

426 
1L4 

10:54 
0.6 

16:46 
1L2 

28K)7 
0.1 

o 

Tu 

25 

4:53 
11.3 

11:27 
0.6 

17:16 

n.2 

28:44 
0.4 

F 

25 

0:09 
0.0 

6:00 
12.0 

12:80 
0.2 

18:16 
1L6 

o 

F 

25 

6:00 
1L8 

11:80 
0.2 

17:18 
1L5 

28:42 
0.0 

W 

26 

5:37 
11.6 

12:10 
0.4 

17:67 
U.8 

E 

8 

26* 

0:41 
0.1 

6:80 
12.0 

13.-00 
0.4 

18:48 
1L6 

B 

8 

26 

5:83 
12.0 

11:59 
0.2 

17:46 
1L7 

:  :  : 

Th 

27 

0:26 
0.8 

6:17 
1L8 

12:50 
0.4 

18:85 
1L4 

8 

27 

1:10 
0.3 

1L8 

1825 
0.7 

19:10 
1L4 

8 

27 

0:10 
0.1 

6:02 
12.0 

1226 
0.4 

18:12 
U.7 

F 

28 

1K)4 
0.8 

6:64 
U.7 

13:27 
0.7 

19:10 
1L2 

A 

M 

28 

1:36 
0.7 

727 
11.6 

18:60 
LI 

19:87 
11.2 

A 

M 

28 

0:86 
0.4 

6:26 
1L8 

12:80 
0.8 

18:36 
1L6 

8 

29 

1:89 
0.6 

7:80 
1L5 

14.-00 
LO 

19:48 
ILO 

Tu 

29 

1:00 
0.8 

6:62 
1L5 

18:10 
LI 

19:03 
1L4 

E 

S 

30 

2:12 
1.0 

8K)4 
1L2 

14:80 
L4 

20:17 
10.7 

W 

30 

1:22 
LI 

7:20 
1L2 

18:82 
L5 

19:82 
ILl 

; 

M 

31 

2:48 
1.4 

8:38 
10.8 

15:00 
L8 

•:052 
10.3 

Th 

31 

1:49 
L5 

7:48 
10.8 

14:00 
L7 

20:06 
10.6 

Th 
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from  ft 
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APRIL. 

Day 

MAY. 

JUNK. 

Time  and  Heigh 
LowW 

1 

s 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

of- 

Time  and  Height  of  High  and 
LowWater. 

1 

Dayof- 

t  of  High  and 

ater. 

W. 

Mo. 

W. 

Mo. 

1 

W. 

Mo. 

F 

1 

2:20 
•1.9 

10.8 

14:84 
2.1 

20:48 
10.1 

S 

2:43       8:49 
2.5         9.6 

15:05 
2.6 

21:26 
9.6 

W 

1 

4:42 
2.6 

10:61 
9.5 

nil 

2.4 

2S:Sl  1 
9.9 

8 

S 

2 

8:01 
2.4 

9:10 
9.5 

15:21 
2.6 

21:44 
9.4 

c 

M 

2 

8:44       9:63 
2.9        9.1 

16:11 
3.0 

22:40 
9.2 

Th 

2 

6:51 
2.4 

12K)5 
9.6 

1821 
2.1 

:  :  :^ 

<L 

8 

3 

8:58 
8.0 

10:13 

8.8 

16:28 
8.2 

22:58 
8.8 

Tu 

3 

5:01      11:16 
3.1        8.8 

17:36 
3.0 

:  :  : 

E 

F 

3 

0:40 
10.2 

7H)0 
2.0 

13:14 
10.2 

1927 
L6 

M 

4 

5:19 
8.4 

11:40 

8.4 

17:58 
3.4 

.    .    . 

W 

4 

0:01       6:26 
9.3         2.9 

12:42 
9.2 

18:59 
2.6 

S 

4 

1:45 
10.7 

8«0 
L5 

14:18 
10.8 

20:30 
1.0, 

Tu 

6 

0:29 
8.9 

6:66 
3.3 

13:15 

8.8 

19:31 
2.9 

Th 

5 

1:19       7:40 
9.9        2.2 

13:51 
10.1 

20:06 
1.6 

8 

5 

2:41 
U.3 

8:69 
LO 

15K)6 
1L4 

21:26  . 
0.6 

W 

6 

1:54 
9.7 

8:18 
2.5 

14:26 
9.8 

20:44 

1.8 

E 

F 

6 

2:21       8:40 
10.9        L8 

14:46 
U.O 

21  KM 
0.7 

P 

M 

6 

3:32 
U.7 

9:52 
0.6 

15:55 
U.9 

22:19  1 
0.2  ' 

Th 

7 

2:54 
10.8 

9:18 
1.4 

15:20 
10.9 

21:38 
0.7 

S 

7 

8:13       9:31 
n.7        0.5 

15:84 
11.9 

21:54 
0.0 

'• 

Til 

7 

4:20 
12.0 

10:44 
0.8 

16:44 
12.1 

23:10  , 
0.1 

F 

8 

8:44 
11.8 

10:06 
0.4 

16:05 
11.9 

22:25 
-0.2 

P 

H 

8 

8:59      10:19 
12.4     —0.1 

16:20 
12.6 

22:40 
-0.4 

W 

8 

5:08 
12.1 

lias 

0.2 

1730 
12.2 

.     .     . 

E 

• 

S 

9 

4:26 
12.7 

10:49 
-0.8 

16:46 
12.7 

23:08 
-0.8 

• 

M 

9 

4:41      11:04 
12.8     —0.4 

17:01 
12.8 

28:25 
—0.6 

N 

Th 

9 

0:00 
0.2 

5:54 
U.9 

0.4 

18:16 
12.0  _ 

P 

s 

10 

5:09 
18.2 

11:80 
—0.7 

17-J6 
18.1 

28:49 
—1.0 

Tu 

10 

5:25      11:47 
12.9     —0.3 

17:45 
12.8 

.    .    . 

F 

10 

0:50 
0.6 

6:40 
U.5 

13:10 
0.7 

19:05 
11.6 

M 

11 

5:47 
13.4 

12:10 
-0.7 

18:05 
18.2 

.     .    . 

W 

11 

0:10       6:07 
-0.3       12.6 

12:81 
0.0 

18:28 
12.4 

8 

11 

1:40 
0.9 

7:26 
U.0 

LO 

19:54 
11.1 

Tu 

12 

0:29 
—0.8 

6-27 
13.1 

12:49 
—0.4 

18:46 

12.8 

N 

Th 

12 

0:68       6:51 
0.1       12.0 

13:19 
0.6 

19:14 

n.8 

H 

12 

2:30 
L3 

8:18 
10.5 

14:53 
L4 
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2.0 

12:36 
10.0 

18:51 
L8 

N 

Tu 

2 

2:01 
9.7 

851 
2.3 

14:36 
10.1  • 

21:02 
2.0 

F 

2 

4:00 
10.6 

10:23 
0.8 

16:21 
1L3 

22:51 
0.6 

s 

3 

1:09 
10.2 

7:26 
L9 

13:41 
10.3 

20:01 
L6 

W 

3 

8.-09 
10.1 

9:81 
L7 

15:86 
10.7 

22K)6 
L3 

• 

8 

3 

4:44 
1L2 

11:09 
0.2 

17.-01 
11.8 

23:83 
0.2 

p|m 

4 

2:16 
10.5 

8:31 
L7 

14:45 
10.8 

21K)8 
L4 

Th 

4 

4:06 
10.7 

10-.30 
LO 

16:29 
1L2 

28:00 
0.8 

s 

4 

651 
1L6 

11:46 
-0.1 

17:40 
12.1 

.     .    . 

;TU 

5 

8:16 
10.9 

9:36 
L8 

15:41 
1L2 

22:09 
LO 

• 

F 

5 

4:54 
ILl 

11:21 
0.5 

17:16 
1L7 

23:48 
0.4 

E   M 

5 

0:10 
0.0 

11.8 

1252 
-0.2 

18:13 
12.2 

N 

• 

W 

6 

4.-09 
U.2 

10:34 
0.8 

16:38 
11.6 

23:01 
0.6 

8 

6 

6:38 
11.4 

12:06 
0.2 

17:59 
11.9 

.    .    . 

Tu    6 

1 

0:42 
0.1 

6:26 
1L8 

12:54 
0.1 

18:44 
12.0 

' 

Th 

7 

4:50 
11.4 

1137 
0.5 

17:22 
11.8 

23:35 
0.6 

S 

7 

0:30 
0.2 

6:18 
1L6 

12:45 
0.1 

18:38 
12.0 

W 

7 

1:12 
0.5 

6:55 
1L6 

1352 
0.6 

19:18 
1L6 

F 

8 

6:46 
11.5 

12:16 
0.4 

18:09 
1L8 

.    .    . 

M 

8 

1:10 
0.3 

6:66 
11.5 

18:22 
0.3 

19:16 
1L8 

Th 

8 

1:88 
LO 

7:24 
1L3 

13:49 
LI 

19:42 
1L2 

8 

9 

0:44 
0.5 

6:31 
1L4 

13:01 
0.5 

18:64 
1L7 

E 

Tu 

9 

1:46 
0.6 

7:80 
1L3 

13:69 
0.6 

19:60 
ILO 

A 

F:    9 

2:03 
1.5 

7:64 
10.9 

14:18 
1.6 

20:13 
10.6 

8 

10 

1:29 
0.7 

7:16 
11.2 

18:46 

0.7 

19:89 
1L4 

W 

10 

2:18 
LI 

8K)6 
11.0 

14:32 
LI 

2056 
ILO 

8  ;10 

2:30 
2.0 

8:28 
10.3 

14:48 . 
2.1 

20:48 
10.0 

M 

11 

2:18 
LO 

7-.69 
10.9 

14:80 
1.0 

20:23 
ILl 

Th  11 

2:60 
L6 

8:41 
10.6 

15H)6 
L6 

21:03 
10.4 

}) 

Sill 

3.-03 
2.6 

9K» 
9.7 

1657 
2.7 

21:36 
9.8 

Tn 

12 

2:66 
L8 

8:43 
10.6 

16:18 
L3 

21:09 
10.6 

A 

F 

12 

356 
2.1 

950 
10.1 

15:42 
2.2 

21:44 
9.8 

M 

12 

8:46 
8.0 

10:02 
9.1 

16:19 
3.2 

22:32 
8.6 

E  w 

13 

8:89 
L8 

9:30 
10.1 

16:57 
L8 

21:56 
10.2 

:> 

8 

13 

4.-01 
2.6 

10:04 
9.5 

1655 
2.7 

22:31 
9.2 

8 

Tu 

13 

4:47 
3.5 

11:18 
8.6 

17:35 
3.7 

23:67 
8.2 

3);Th 

14 

4:28 
2.2 

10:19 
9.7 

16:41 
2.2 

22:46 
9.7 

S 

14 

4:47 
3.0 

10:50 
9.0 

17.50 
3.1 

28:34 

8.7 

W 

14 

6:12 
8.7 

12:38 
8.5 

19:10 
8.6 

A 

F 

15 

6K» 
2.6 

11:10 
9.4 

17:31 
2.6 

23:41 
9.4 

M 

15 

6:46 
8.4 

12K)6 
8.7 

18:29 
3.4 

.    .    . 

Th 

15 

158 
8.6 

7:48 
3.2 

14K» 
9.2 

20:80 
2.9 

'       8 

;     1 

16 

6:00 
2.8 

12K)9 
9.1 

18:26 
2.8 

Tu 

16 

0:48 
8.6 

7:01 
3.6 

13.50 
8.8 

19:48 
3.8 

F 

16 

2:86 
9.4 

8:52 
2.3 

15K)2 
10.3 

2l:-27 
L9 

■  1* 

17 

0:41 
9.2 

6:56 
3.0 

13:10 
9.1 

19:26 
2.9 

S 

W 

17 

2K)1 
8.8 

8:18 
3.1 

14:31 
9.4 

20:68 
•2.8 

8 

17 

8:27 
10.4 

9:46 
L3 

15:49 
11.3 

22:13 
LO 

.    !m 

18 

1:41 
9.2 

7:65 
2.9 

14K)6 
9.4 

20:26 
2.7 

Th 

18 

8:00 
9.4 

9:21 
2.4 

1555 
10.1 

21:54 
2.1 

S 

18 

4.-08 
1L3 

10:30 
0.4 

16:81 
12.2 

22:65 
0.2 

Tu 

19 

2:85 
9.4 

8:58 
2.7 

14:69 
9.7 

21:24 
2.4 

F 

19 

8:49 
10.2 

10:11 
L6 

16:11 
10.9 

22:40 
L3 

0 

M 

19 

4:48 
12.2 

11:10 
-0.3 

17:10 
12.8 

23:82 
-0.4 

|s.W 

20 

8:24 

9.7 

9:45 
2.3 

16:46 
10.2 

22:14 
2.0 

o 

8 

20 

4:31 
10.9 

10:56 
0.9 

16:64 
1L6 

2351 
0.7 

£ 

Tu20 

556 
12.7 

11:48 
-0.7 

17:47 
13.2 

.    .     . 

' 

Th 

21 

4:09 
10.2 

10:31 

L8 

16:80 
10.7 

22:59 
L6 

8 

21 

6:11 
1L5 

11:36 
0.3 

17:33 
12.2 

23:60 
0.3 

P 

W  21 

0:08 
-0.5 

6K» 
13.1 

12:26 
-0.6 

18:26 
13.2 

:o 

F 

22 

4:50 
10.6 

11:14 
L4 

17:10 
ILl 

23:40 
L3 

M 

22 

6:50 
12.0 

12:14 
0.0 

18:12 
12.6 

Th 

22 

0:45 
-0.4 

6:42 
12.9 

13.-05 
—0.4 

19.-04 
12.8 

8 

23 

658 
ILO 

11:64 
LI 

17:50 
1L5 

.    .    . 

E 

Tu  23 

0:86 
0.1 

6:28 
12.4 

12:51 
-0.2 

18:50 
12.7 

F 

23 

153 
0.0 

752 
12.4 

13:45 
0.1 

19:46 
12.1 

1 

S 

24 

0:18 
LI 

1L3 

12:31 
0.8 

18:30 
11.8 

w'24 

1 

1:11 
0.1 

7K)6 
12.4 

1359 
0.0 

19:30 
12.5 

8 

24 

2K» 
0.6 

8H)5 
1L7 

14:80 
0.9 

20:31 
11.1 

M 

25 

0:56 
0.9 

6:46 
1L5 

13:10 
0.7 

19:10 
1L9 

PJTh 

25 

1:50 
0.3 

7:46 
12.1 

14K)9 
0.8 

20:10 
12.0 

•^ 

S 

25 

2:64 
L6 

8:66 
10.7 

15:26 
L9 

2156 
10.0 

Tu 

26 

1.-35 
0.8 

7:26 
1L5 

13:60 
0.7 

19:61 
11.8 

F 

26 

2:80 
0.7 

8:80 
1L6 

14:53 
0.9 

20:66 
1L2 

N 

M 

26 

3:58 
2.4 

10:00 
9.7 

16:86 
2.7 

22:42 
9.0 

E 

W 

27 

2:14 
0.9 

8:10 
1L4 

14.-84 
0.8 

20:38 
1L6 

<L 

8 

27 

3:16 
L4 

950 
10.8 

15:44 
L6 

2150 
10.3 

Tu 

27 

5:13 
3.1 

11:27 
9.0 

18:08 
3.2 

.     .    . 

Th 

28 

2:67 
LI 

8:58 
11.1 

16:20 
LI 

21:26 
ILO 

S 

28 

4:10 
2.1 

1050 
9.9- 

16:49 
2.4 

23K)0 
9.4 

W 

28 

0:21 
8.6 

6:49 
3.1 

1SK» 
9.0 

19:40 
2.9 

(C 

F 

29 

8:46 
L6 

9:50 
10.6 

16:11 
L6 

2252 
10.4 

M 

29 

6.-23 
2.8 

11:39 
9.3 

18:11 
2^ 

Th 

29 

1:68 
9.1 

8:11 
2.4 

1452 

9.7 

20:62 
2.1 

p 

8 

30 

4:40 
L9 

10:50 
10.1 

17:11 
2.0 

28:29 
9.9 

N 

Tu 

30 

056 
9.0 

6:54 
3.0 

13:10 
9.1 

19:46 
2.8 

F 

30 

2:67 
9.9 

9:13 
L5 

1550 
10.0 

21:47 
L2 

S 

31 

6:46 
2.4 

12:01 
9.7 

18:25 
2.4 

w 

31 

1:58 
9.2 

851 
2.5 

14:80 
9.7 

■2L-03 
2.2 

TheUd 
acomparifl 
from  Mear 
whichlflB. 
unleflBam 

The  tli 

forenoon  ( 

.  is  3:47  p.  m 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  helghtti  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximate 
}  feet  below  mean  sea  level.    To  nnd  the  d< 
Inufl  (-)  sign  is  before  the  height,  in  which 
ae  used  is  Dublin  Mean  Civil,  for  the  merld 
ft.  m.),  all  greater  are  in  the  afternoon  (p.  n 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admira 
spth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

ian  6°  20^  W.;  O*'  is  midniarht,  12»»  Is  noon;  al 
L. )  and  when  diminished  oy  12  give  the  timet 

>n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

1  hours  less  than  12  are  In  the 
i  after  noon;  for  instance.  15:47 

eqoaior;  A 

rmoon;  "% 
,  P,  moon 

,  1st  quar.:  C.  '"^1  moon;  (J,  3d  < 
In  apogee  or  perigee. 

]uar.;  E,  1 

moon  on  the  equator;  N,  S,  moon  i 

farthest  north  or 

south  of  the 
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QUEENSTOWK  (Haulbowline  Island),  IRELAND,  MHO. 


OCTOBER. 

NOVEMBER. 

Timeand  Height  of  High  and 
Low  Water. 

_ 

DECEMBER. 



-1 

S 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

S 

Dayof- 

:^ 

Dayof- 

Time  and  Heif  ht  of  High  and 
LowWater. 

W.  Mo. 

W.  Mo. 

W. 

MO. 

_ 

1 

S;    1 

8:4S 
10.7 

lOKB 
0.6 

16:03 
11.4 

22:80 
0.6 

Tu     1 

4:27 
11.6 

10:50 
0.2 

16:44 
11.8 

23K)6 
0.5 

• 



Th 

4:29 

n.o 

10:66 
1.1 

16:47 
11.0 

28:10 
1.8. 

S'    2 

4:26 
11.4 

10:48 
0.1 

16:40 
11.9 

23K)7 
0.1 

• 

w;  2 

1 

4:58 
11.5 

11:22 
0.4 

17:14 
11.7 

28:37 
0.7 

F 

2 

n.o 

11:28 
LS 

17:18 
10.9 

23:40 
1.5 

E 

• 

M     3 

1 

4:57 
11.7 

11:20 
—0.2 

17:15 
12.1 

23:40 
0.1 

A 

Th'    3 

1 

5:27 
11.6 

11:52 
0.7 

17:42 
11.6 

S 

3 

5:32 
U.0 

11:68 
1.6 

17:48 
10.8 

.    .     . 

Tu    4 

5:28 
11.8 

11:52 
-O.I 

17:44 
12.1 

.    .    . 

F 

4 

1.1 

5:43 
11.8 

12:15 
1.1 

18KJ7 
11.2 

8 

8 

4 

0K)8 
L7 

6KJ2 

n.o 

1237 
L7 

18:18 
10.6 

W     5 

0:09 
0.3 

5:56 
11.8 

12:20 
0.3 

18:12 
11.9 

S 

5 

0:27 
1.4 

6:20 
11.2 

12:42 
1.6 

18:36 
10.9 

M 

5 

0:35 
L8 

6:36 
10.9 

12-.67 
L9 

18:52. 
10. 5  1 

Th 

6 

0:85 
0.7 

6:22 
11.6 

12:46 
0.7 

18:37 
11.5 

8 

6 

0:50 
1.7 

6:51 
10.9 

13.-08 
1.9 

19K)5 
10.5 

Tu 

6 

1:08 
2.0 

7:13 
10.7 

13:83  . 
2.1 

19:28  ' 
10.8  . 

A 

F 

7 

1:00 
1.2 

6:48 
U.S 

13:10 
1.2 

19:04 
11.1 

S 

M 

7 

1:19 
2.0 

7:25 
10.6 

18:41 
2.2 

19:40 
10.1 

W 

7 

1:48 
2.1 

7:67 
10.5 

14:17 
2,8 

20:15  : 
10.0 

8 

8 

1:20 
1.6 

7:17 
11.0 

13:36 
1.7 

19:34 
10.6 

Tu 

8 

1:65 
2.8 

8:08 
10.1 

14:24 
2.6 

20:26 
9.5 

Th 

8 

2:87 
2.3 

8:48 
10.2 

15K» 
2,5 

21:08 
9.7 

S 

9 

1:45 
2.0 

7:50 
10.5 

14:07 
2.2 

20:07 
10.0 

W 

9 

2:43 
2.7 

9K)2 
9.6 

15:20 
8.0 

21:25 
9.0 

J 

F 

9 

8:82 
2.4 

9:48 
9.9 

16«9 
2.6 

22:13 
9.6 

S 

M  10 

2.-20 
2.4 

8:30 
9.9 

14:45 
2.7 

20:50 
9.4 

1> 

Th 

10 

8:46 
3.1 

10:10 
9.2 

16:34 
8.2 

22:48 

8.7 

8 

10 

4:86 
2.4 

10:54 
9.8 

17:18 
2.6 

23:25 
9.6  , 

1> 

Tu  11 

3:04 
2.9 

9:28 
9.2 

15:40 
8.2 

21:50 
8.7 

F 

11 

5:06 
3.1 

11:80 
9.2 

17:66 
3.0 

£ 

(ii 

11 

6:48 
2.8 

12.-0S 
9.9 

18.-20 
2.8 

W  12 

4H)7 
3.4 

10:86 

8.7 

16:58 
8.6 

23:15 
8.3 

S 

12 

0:10 
8.9 

6:27 
2.7 

12:47 
9.6 

19:09 
2.7 

M 

12 

0:36 

9.8 

6:52 
1.9 

13:10 
10.8 

19:27  : 
1.9  I 

This 

5:37 
3.6 

12:08 
8.7 

18:83 
8.5 

.    .    . 

E 

H 

13 

1:28 
9.7 

7:87 
1.9 

13:68 
10.6 

20:10 
1.7 

Tu 

13 

1:42 
10.4 

7:56 
1.4 

14:13 
10.9 

20.-27  ' 
1.3 

F 

14 

0:51 
8.6 

7:08 
3.1 

13:27 
9.3 

19:58 
2.7 

M 

14 

2:20 

10.7 

8:88 
1.1 

14:47 
11.4 

21:02 
0.9 

W 

14 

2.39 
11.1 

8:56 
0.9 

15:07 
11.4 

21124 
0.9 

S 

15 

2:03 
9.5 

8:18 
2.1 

14.82 
10.6 

20:68 
1.7 

Tu 

15 

3:10 
11.6 

9:26 
0.8 

16:34 
12.1 

21:51 
0.2 

P 

Th 

15 

3:32 
11.6 

9:58 
0.6 

15:66 

n.8 

22:18 
0-6 

8 

16 

2:57 
10.6 

9:18 
1.0 

15:20 
11.6 

21:40 
0.7 

O 

W 

16 

8:56 
12.8 

10:14 
-0.2 

16:18 
12.6 

22:86 
-0.2 

o 

F 

16 

4:21 
12.0 

10:46 
0.2 

16:47 
12.0 

23:08 
0,2 

E 

M 

17 

8:40 

U.7 

9:58 
0.1 

16:03 
12.4 

22:28 
-0.1 

P 

Th 

17 

4:88 
12.7 

10:68 
-0.5 

17:00 
12.8 

23:20 
—0.3 

N 

S 

17 

6:10 
12.8 

11:86 
0.1 

17:84 
12.1 

2ZJ» 
0.2  ' 

o 

Tu 

18 

4:22 
12.5 

10:42 
—0.6 

16:48 
13.0 

28K)2 
-0.5 

F 

18 

6:20 
12.8 

11:44 
—0.4 

17:43 
12.7 

8 

18 

5:57 
12,8 

12:26 
0.2 

18:20 
11.9 

.    .     . 

p 

VV 

19 

5K)1 
13.0 

11:21 
-0.8 

1722 
13.3 

23:42 
-0.7 

N 

S 

19 

0K)5 
-0.1 

6:04 
12.6 

12:32 
0.0 

18:27 
12.2 

M 

19 

0:47 
0.8 

6:48 
12.0 

13:16 
0.6 

19:05 

n.5 

Th  20 

5:40 
13.2 

12KJ2 
-0.8 

18K)2 
18.1 

■    •    • 

s 

20 

0:52 
0.8 

6:52 
12.1 

13:20 
0.6 

19:12 
11.6 

Tu 

20 

1:86 
0.6 

7:82 
11.6 

14:06 
0.9 

19:64 
11.0 

F    21 

0:22 
-0.4 

6:20 
18.0 

12:48 
-0.4 

18:43 
12.6 

M 

21 

1:40 
0.9 

7:88 
11.6 

14:12 
1.2 

20:08 
10.8 

W 

21 

2:26 
LO 

8:22 
11.1 

14:57 
L8 

20:47 
10.6 

S    22 

1:03 
0.1 

7:08 
12.4 

13:28 
0.8 

19:25 
11.8 

Tu 

22 

2:85 
1.5 

8:88 
10.7 

16:10 
1.9 

21K)8 
10.0 

Th 

22 

3:19 
1.4 

9:17 
10.6 

15:51 
1.8 

21:43 
10. 0 

N 

S{23 

1:49 
0.8 

7:48 
11.6 

14:17 
1.2 

20:18 
10.8 

a 

W 

23 

8:37 
2.1 

9:87 
10.0 

16:17 
2.4 

22:12 
9.3 

5 

F 

23 

4:18 
L8 

10:16 
10.1 

16:47 
2.1 

22:43 
9.6 

M   24 

2:40 
1.7 

8:42 
10.5 

15:17 
2.1 

21:18 
9.8 

Th 

24 

4:46 
2.4 

10:51 
9.6 

17:30 
2.6 

28:88 
9.1 

S 

24 

6:10 
2.1 

11:17 
9.8 

17:44 
2.4 

23:48 

9.4 

(C ,  Tul  25 

1 

3:45 
2.5 

9:50 
9.6 

16:80 
2.8 

22:32 
8.9 

F 

25 

5:57 
2.4 

12K)8 
9.5 

18:89 
2.5 

.    .    . 

s 

25 

6:09 
2.8 

12:20 
9.6 

18:46 
2.5 

.    .    . 

*W,26 

5:05 
2.9 

11:16 
9.1 

17:66 
8.0 

.    .     . 

£ 

S 

26 

0:48 
9.4 

7:04 
2.2 

18:16 
9.9 

19:40 
2.2 

M 

26 

0:52 
9.4 

7:08 
2.4 

18:22 
9.6 

19:40 
2.5 

Th!27 

0:07 

8.8 

6:32 
2.8 

12:46 
9.2 

19:18 
2.7 

s 

27 

1:48 
9.8 

8:02 
1.8 

14:13 
10.2 

20:85 
1.8 

Tu 

27 

1:48 
9.5 

8K)6 
2.8 

14:17 
9.7 

20:35 
2.4 

F 

28 

1:80 
9.3 

7:45 
2.2 

13:58 
9.8 

20:25 
2.0 

M 

28 

2:37 
•10.8 

8:63 
1.4 

15*0 
10.7 

21:20 
1.4 

A  \V 

28 

2:89 
9.8 

9:00 
2.1 

16K>4 
9.9 

21:25 
Z2 

S 

29 

2:30 
10.0 

8:44 
1.6 

14:53 
10.6 

21:15 
1.8 

Tu 

29 

• 

8:18 
10.6 

9:37 
1.1 

15:89 
10.9 

22K)0 
1.2 

JTh 

29 

8:23 
10.1 

9:48 
1.9 

15:46 
10.1 

22:10  : 
1.9 

E 

830 

8:15 
10.7 

9:32 
0.8 

IS:*) 
11.3 

21:58 
0.7 

A 

W 

30 

8:65 
10.9 

10:18 
1.0 

16:14 
11.0 

22:37 
1.2 

F 

30 

4M 
10.4 

10:32 
1.8 

16:26 
10.8 

22:60  1 

1.7  1 

M,31 

3:53 
11.2 

10:13 
0.8 

16:12 
11.6 

22:37 
0.5 

s    S    31 

4:42 
10.6 

11:10 
1.7 

17:00 
10.6 

28:25 

The  tId 
a  comparis 
fmm  Mear 
which  iH  6. 
unless  a  m 

The  tin 
(a.m.).an 

#,  nav, 
equator;  A 

ea  are  placed  In  the  order  of  oorurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
i  Low  Water  Springs,  which  is  approximat 
0  feet  below  mean  Roa  level.    To  find  the  d( 
Inus  (  — )  sign  is  before  the  height,  In  which 
leused  ia  Dublin  MeanCivIl.  for  the  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 
r  moon;  J),  Istquar.;  Q.  full  moon;  (^,  8d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  n 
ther  it  is  high  or  low  water.    Th 
ply  the  datum  of  soundings  on 
*pth  of  water,  add  the  tabular  h 
case  subtract  it. 
6<^20'W.:0MsmidnIght,12hIsno 
n  diminished  by  12  give  the  tim 
quar.;  E,  moon  on  the  equator 

ndl 
e  h 
the 
eigl 

on; 

N. 

ielgl 
eigh 
Adn 
It  to 

allh 
fteri 

8,11 

litso 
ta,Ir 
airal 
the 

oun- 
loon 
ooon 

n  the  second  line  of  each  day; 

ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

less  than  12  arein  the  forenoon 
;  for  Instance,  16:47  is  8:47  p.  m. 
farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

" 

MARCH. 

1  d  I  Day  of— 

1° 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 

A 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1^ 

Day  of— 

Time  and  Height  of  Kigh  and 
LowWater. 

(1   w. 

;mo. 

W. 

Mo. 

W. 

Mo. 

j 

s 

1 

8:82 
0.7 

8:56 
6.5 

16:24 
0.9 

20:61 
6.2 

Tu 

1 

4:18 
LO 

9:45 
6.7 

16:57 
LI 

21:48 
5.9 

Tu 

1 

8:18       8:87 
0.6        6.7 

15:48 
0.8 

20:40 
6.1 

s 

2 

4.-09 
1.0 

9:35 
6.6 

17:04 
LI 

21:81 
6.3 

t 

W 

2 

4:41 
L3 

10:27 ' 
6.7 

17:85 
L2 

22:37 
6.0 

W 

2 

8:4b       9:10 
0.9        6.7 

16.-08 
LO 

21:20 
6.3 

EM 

3 

4:48 
1.3 

10:16 
6.5 

17:48 
L2 

22:16 
5.3 

Th 

3 

5:25 
L4 

11:18 
6.5 

18.-25 
L2 

28:32 
5.9 

Th 

3 

4.-03       9:49 
LI        6.7 

16:85 
LI 

22:06 
6.4 

A  Tu 

4 

6:80 
1.4 

11:02 
6.4 

18:80 
L2 

23:10 
5.4 

F 

4 

6:36 
L4 

12K)5 
6.3 

19:26 
LI 

.    .    . 

c 

F 

4 

4:88      10:84 
L2         6.6 

17:17 
L2 

22:68 
6.4 

w 

5 

6:27 
1.4 

11:54 
6.8 

19:23 
LI 

.    .    . 

8 

5 

0:88 
5.9 

7:64 
L8 

18.-03 
6.0 

20:33 
0.9 

8 

5 

5:42      11:25 
L3        6.8 

18:26 
L3 

28:58 
6.3 

1 

Th 

6 

0:10 
6.4 

7:83 
L8 

12:49 
6.2 

20:20 
0.9 

S 

6 

1:42 
5.8 

9K» 
LO 

14:08 
5.8 

21:40 
0.6 

s 

8 

6 

7:10      12:25 
1.3        6.0 

19:46 
LI 

F 

7 

1:16 
6.4 

8:40 
LO 

18:49 
6.0 

21.-20 
0.6 

B 

M 

7 

2:51 
5.8 

10:17 
0.7 

15:12 
5.7 

22:42 
0.2 

M 

7 

1.-06       8:31 
6.1         LI 

18:84 
5.7 

21:02 
0.7 

8 

8 

2:20 
6.5 

9:48 
0.8 

14:50 
5.9 

22:16 
0.4 

Tu 

8 

8:58 
6.0 

11:20 
0.4 

1621 
5.6 

28:40 
0.0 

Tu 

8 

2:18       9:46 
6.1        0.7 

14:48 
5.6 

22:10 
0.8 

S 

9 

8:27 

5.7 

10:48 
0.6 

15:48 
5.8 

28:12 
0.1 

W 

9 

4:57 
6.2 

12:18 
0.1 

17:18 
5.6 

W 

9 

3:28      10:52 
6.2         0.2 

16:00 
5.6 

28:10 
-0.1 

s 

M 

10 

4:27 
5.8 

11:45 
0.4 

16:45 
5.8 

.    .    . 

• 

Th 

10 

0:28 
-0.2 

6:40 
6.4 

18:06 
0.0 

18K)9 
5.7 

Th 

10 

4-.31      11:80 
6.4     -0.2 

17:08 
5.7 

1 

Tn 

11 

0K» 
0.0 

6:18 
6.0 

12:85 
0.4 

17:84 
5.7 

F 

11 

1:04 
-0.2 

6:84 
6.7 

18:48 
0.0 

18:53 
5.7 

• 

F 

11 

0K»       5:80 
-0.3        6.7 

12:40 
-0.4 

17:57 
5.8 

W 

12 

0:47 
0.0 

6:0b 
6.8 

18:20 
0.4 

18:17 
5.7 

P 

8 

12 

1:54 
-0.1 

7:17 
6.9 

14:80 
0.0 

19:30 
5.8 

£ 

8 

12 

0:52       6:17 
-0.5        6.9 

18:28 
-0.5 

18:42 
5.9 

Th 

13 

1.29 
0.1 

6:47 
6.5 

14:04 
0.4 

18:57 
5.7 

E 

S 

13 

.2:80 
0.1 

7:58 
7.0 

15:07 
0.1 

20:05 
5.9 

P 

S 

13 

1:38       7:00 
-0.5        7.0 

14:10 
-0.4 

19:19 
6.0 

F 

14 

0.8 

7:28 
6.7 

14:48 
0.5 

19:88 
5.8 

M 

14 

8:08 
0.8 

8:88 
7.2 

15:44 
0.8 

20:41 
6.1 

M 

14 

2:16       7:40 
-0.3        7.1 

14:49 
-0.2 

10:54 
6.1 

- 

8 

15 

2:88 
0.6 

8:05 
7.0 

16:18 
0.6 

20:12 
5.9 

Tu 

15 

8:88 
0.5 

9:15 
7.2 

16.-28 
0.6 

21:28 
6.2 

Tu 

15 

2:58       8:16 
0.0        7.1 

1527 
0.1 

20:27 
6.2 

» 

16 

8H)8 
0.8 

8:46 
7.1 

15:58 
0.6 

20:54 
6.0 

}> 

W 

16 

4:18 
0.7 

9:67 
7.1 

17:06 
0.6 

22K)7 
6.2 

W 

16 

3:82       8:58 
0.8        6.9 

16:00 
0.4 

21K)6 
6.3 

:km 

17 

8:42 
0.9 

9:81 
7.2 

16:42 
0.6 

21:41 
6.1 

Th 

17 

5:01 
0.9 

10:46 
6.9 

17:54 
0.8 

28K)0 
6.2 

Th 

17 

4:08       9:88 
0.6        6.7 

16:88 
0.8 

21:46 
6.8 

'))  Tu 

18 

4:28 
0.9 

10:20 
7.8 

17:32 
0.6 

22:32 
6.1 

F 

18 

6:05 
LO 

11:38 
6.5 

18:68 
0.9 

3) 

F 

18 

4:58     10:17 
0.9        6.4 

1728 
LO 

22:34 
6.3 

W 

19 

5:20 
0.9 

11:13 
7.1 

18:28 
0.6 

28:30 
6.0 

N 

8 

19 

OKX) 
6.0 

7.-20 
0.9 

12:38 
6.1 

20.*02 
0.8 

N 

8 

19 

5:58     11:05 
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14:40 
5.8 

22:10 
0.4 

S 

29 

1:24 

4.7 

8:47 
0.7 

14K)4 
6.0 

21:41 
0.6 

Tu 

29 

8.-01 
5.1 

10:18 
0.3 

1538 
6.1 

22:60 
0.1 

Th29 

8:16 
6.4 

10:36 
0.6 

16:88 
5.7 

23:01 
0.2 

£ 

s 

30 

2:39 

4.8 

9:49 
0.3 

15:10 
6.1 

22:86 
0.1 

A 

W 

30 

8:69 
5.4 

11«7 
0.2 

1630 
6.1 

28:36 
0.0 

F  30 

4:14 
6.6 

11:31 
0.5 

16:80 
6.6 

28:50 
0.1 

M 

31 

3:46 
6.1 

10:45 
0.0 

16:09 
6.3 

2334 
—0.2 

8 

• 

S    31 

6«6 
6.8 

1231 
0.6 

17:16 
6.6 

a< 

fK 

\» 
a] 

nc 

[eq 

The  tld 
zomparis 
)m  Mean 
3.2  feet  b 
minus  (- 

The  tli 
K>n  (a.  n 
17  p.m. 

#,  ne^ 
uator;  A 

es  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  Indicate  whe 
Low  Water  Springs,  which  Is  approximate! 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 
ne  used  is  Central  European,  for  themerldJ 
I.),  all  greater  are  In  the  afternoon  (p.m.)a] 

r  moon;  }).  1st  quar.;  Q.  full  moon;  (^,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  li 
y  the  datum  of  soundings  on  the  German  CI 
water,  add  the  tabular lieight  to  the  sound 
ubtract  it. 

an  15°  E.;  O^  is  niidnight,  12*  is  noon ;  all  ho 
ad  when  diminished  by  12  give  the  times  a 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
Ings  given  on  the  chart,  unless  I 

ura  less  than  12  are  in  the  fore-  ] 
fter  noon;  for  instance,  15:47  is 

farthest  north  or  Bonth  of  the 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Water. 

Range 

Subtract 

from  height  of  High  Water. 

Add  to  height  of  Low  Water. 

Range 

1 

of 

Hours  before  High  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water.    | 

Hours  after  Low  Water.     | 

of 

Tide. 

Tide. 

3 

2 

1 

1 

2 

3 

3 

2 

1 

1 

2 

3 

Eeet. 

FM. 

Feet. 

Feet. 

Fwt. 

Feet. 

Feel. 

Feet. 

Jfert. 

Feet. 

i%rt. 

Feet. 

Feet. 

Feet. 

PORTLAND,  MAINE. 

6 

2.5 

1.3 

0.2 

0.4         1.4  1      3.0  1 

2.8 

L3 

0.4 

0.3 

1.1 

2.8 

6 

7 

3.0 

1.5 

0.3 

0.4 

1.5!       3. 4  1 

3.3 

L5 

0.4 

0.4 

1.3 

3.3 

7 

8 

3.5 

1.7 

0.4 

0.4 

1.7 

3.8 

3.8 

L8 

0.4 

0.5. 

L6 

3.7 

8 

9 

4.1 

1.9 

0.5 

0.5 

1.9 

4.2 

4.3 

2.0 

0.5 

0.5 

1.9 

4.2 

9 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

.4.5 

4.8 

2.3 

0.5 

0.6 

2.2 

4.7 

10 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

2.5 

0.6 

0.7 

2.5 

5.2 

11 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

2.7 

0.6 

0.7 

2.8 

5.7 

12 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

5.6 

6.3 

3.0 

0.7 

0.8 

3.1 

6.2 

13 

BOSTON,  MASSACHUSETTS. 

6 

2.9 

1.6 

0.4 

0. 5         1. 6  1      2. 8  1 

3.3  1       1.9 

0.6 

0.5 

1.6 

2.7 

6 

7 

3.4 

1.9 

0.5 

0.6 

1.9 

3.3 

3.8 

2.2 

0.7 

0.7 

1.9 

3.2 

7 

8 

3.9 

2.1 

0.5 

0.7 

2.1 

3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

8 

9 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4.  9         2. 9 

1.0 

LO 

2.5 

4.2 

9 

10 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

5. 4         3. 3 

LI 

1.1 

2.8 

4.7 

10 

11 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.9  .      3.6 

1.2 

1.3 

3.1 

5.2 

11 

12 

5.8 

3.0 

0.7 

0. 9  I      3. 1 

5.3 

6. 4         3. 9 

1.4 

1.4 

3.4 

5.7 

12 

13 

6.3 

3.3 

0.8 

1.0         3.3         5.7| 

6.9         4.3 

1.5 

1.6 

3.7 

6.1 

13 

NEWPORT,  RHODE  ISLAND 

2 

1.2 

0.6 

0.2 

0.2 

0. 6         1.3  1 

LO 

0.3 

0.0 

0.0 

0.3 

0.7 

2 

3 

1.5 

0.8 

0.3 

0.3 

1.0 

L9 

L6 

0.7 

0.2 

0.1 

0.5 

LO 

3 

4 

1.8 

0.9 

0.3 

0.4 

1.3 

2.4 

2.3 

1.2 

0.3 

0.3 

0.7 

1.4 

4 

5 

2.0 

1.1 

0.4 

0.  6  1      1.  7 

3.0 

2.9 

1.6 

0.5 

0.4 

0.9 

1.7 

5 

NEW  LONDON,  CONNECTICU 

T. 

2 

1.0 

0.5 

0.2 

0.2 

0.6 

0.9          0.9 

0.6 

0.2 

0.2 

0.6 

LO 

2 

3 

1.2 

0.6 

0.2 

0.3 

0.8 

1.3          1.4 

0.8 

0.3 

0.2 

0.9 

L6 

3 

4 

1.4 

0.8 

0.3 

0.4 

LO 

L7          1.8 

1.0 

0.4 

0.3 

1.1 

2.2 

4 

# 

WILLETS  POINT,  NEW  YORl 

^. 

5 

2.9 

0.8 

0.0 

0.0 

1.0 

2.5 

2.0 

0.6 

0.1 

0.1 

L2 

3.0 

5 

6 

3.2 

1.0 

0.1 

0.1 

LI 

2.8 

2.3 

0.8 

0.2 

0.2 

1.5 

3.5 

6 

7 

3.5 

1.1 

0.1 

0.1 

1.2 

3.2 

2.6 

LO 

0.3 

0.3 

L8 

4.0 

7 

8 

3.8 

1.2 

0.1 

0.2 

L3 

3.5 

2.8 

1.1 

0.4 

0.3 

2.1 

4.5 

8 

9 

4.1 

1.3 

0.2 

0.3 

1.4 

3.9 

3.0 

1.3 

0.5 

0.4 

2.4 

5.0 

9 

NEW  YORK,  NEW  YORK. 

3 

1.4 

0.7 

0.1 

0. 3         0. 8 

1.6 

1.6         0.8 

0.1 

0.1 

0.6 

L6 

3 

4 

1.9 

0.9 

0.2 

0.3         LO 

2.0 

1.7         0.9 

0.2 

0.4 

L3 

2.5 

4 

5 

2.3 

1.0 

0.3 

0. 4         1.1 

2.4. 

1.9         LO 

0.3 

0.5 

1.9 

3.4 

5 

6 

2.7 

1.2 

0.4 

\      0. 5         1.3 

2.8 

2.0         1.0 

0.4 

0.8 

2.6 

4.2 

6 

SANDY  HOOK,  NEW  JERSfe^ 

I. 

3 

1.2 

0.6 

0.2 

0.4         1.0  ;       1.7 

1.3  ,      0.7 

0.3 

0.3 

0.8 

1.7 

3 

4 

1.7 

0.9 

0.2 

0. 4         1. 2  ;       2. 1 

1.7  !      0.9 

0.3 

0.3 

1.2 

2.2 

4 

5 

2.2 

1.1 

0.3 

0. 4         1.4 

2.5 

2.0 

1.1 

0.3 

0.4 

L5 

2.8 

6 

6 

.      2.7 

1.4 

0.4 

0. 5         1.6 

3.0 

2.3 

1.2 

0.3 

0.5 

1.9 

3.3 

6 

7 

3.2 

1.6 

0.4 

0.5         1.8 

3.3 

2.6 

1      L3 

0.3 

0.5 

2.2 

3.7 

7 
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TABLK  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


Fm*  -tindlnq  the  ht'iqht  of  the  sea  itr  tide  at  any  intermediate  hour  hetween  High  amd  Lmt 

Water. 


RanKe  j 

of      I  Hours  before  Hij?h  Water. 
Tide.  ' 


i%rf. 


Fe^. 


Subtract  from  height  of  High  Water. 

Hours  after  High  W^ater. 
1  2  3 


Ftxi. 


1 


Feci. 


Feet. 


Feet. 


FkI. 


0.9 
1.2 


0.6 

0.7 


1.4  i 
1.8  ; 
2.1   . 

2.4  1 
2.7  I 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 
3  2 


Feet. 


Feet. 


1 


Fed. 


Hours  after  Low  Water. 


Feet. 


FM. 


Fhet. 


PHILADELPHIA,  PENNSYLVANIA. 


5 

2.7 

1.5 

6 

2.9 

1.5 

7 

3.1 

L6 

0.5  i 
0.5  I 
0.5  I 


0.7 
0.7 
0.7 


1.8 
L9 
1.9 


2.8 
2.8 
2.9 


1.8 
2.0 
2.2 


1.1  • 

0.6 

1.9 

L2  i 

0.6 

2.1 

1.3  ' 

0.6 

2.3 

OLD  POINT  COMFORT,  VIRGINIA. 


0.4 
0.6 


2 

1.2 

0.5 

3 

L4 

0.7 

4 

1.6 

0.9 

0.3 
0.4 


0.1 
0.2 


0.1 
0.2 
0.3 


0.1 
0.1 


0.1 
0.2 


0.6  I 
0.7  I 


L2| 
L6| 


1.1 
1.4 


0.5 
0.6 


0.0 
0.1 


0.2 
0.2 


3.5 
3.8 
4.0 


0.6 
0.8 


WASHINGTON,  DISTRICT  OF  (X)LITMBIA. 


0.1 
0.2 
0.3 


0.5 
0.7 
0.9 


1.1 

1.0 

1.3 

1.2 

1.5 

1.4 

0.5 
0.6 
0.7 


BALTIMORE,  MARYLAND. 


0.3 
0.4 


0.5  I 
0.7  I 


0.5 

0.8 


0.3 
0.4 


0.1 
0.1 


WILMINGTON,  NORTH  (\\ROLINA. 


1 

0.8  ; 

0.4 

0.1 

0.1 

2 

L2 

0.6 

0.2 

0.2 

3 

L6 

0.8 

0.2 

0.3 

4 

2.1 

1.1 

0.3 

0.4 

0.3 
0.6 
0.9 
1.2 


0.6 
1.0 
1.5 
2.0 


0.3 
0.6 
0.9 
1.2 


0.2 
0.3 
0.5 
0.7 


0.1 

0.1 

0.2 

0.3 

0.1 
0.1 


0.2 
0.5 
0.8 
1.2 


0.3 
0.4 


0.5 
1.0 
1.6 
2.3 


(CHARLESTON,  SOUTH  CAROLINA. 


0.6 

0.2 

0.2 

0.6 

1.4 

1.6 

0.7 

0.8 

0.2 

0.2 

0.9 

1.8 

2.1 

1.1 

1.0 

0.2 

0.3 

1.2 

2.3 

2.6 

1.4 

1.1 

0.3 

0.4 

1.5 

2.7 

3.1 

1.8 

1.3 

0.4 

0.5 

1.8 

3.2 

3.6 

2.1 

0.3  I 
0.3  1 
0.4  I 
0.5  I 
0.6  I 


SAVANNAH  ENTRANCE,  GEORGIA. 


FERNANDINA,  FLORIDA. 


KEY  WEST,  FLORIDA. 


0.4 

0.1 

0.1 

0.7 

0.2 

0.1 

1.0 

0.3 

0.1 

0.1 
0.1 
0.2 


0.2 
0.4 
0.6 


0.5 
0.9 
1.3 


0.5 
0.9 
1.2 


0.2 
0.3 
0.4 


RaDKe 

of 
Tid(. 


FM. 


4.3 
4.9 
5.6 


LSI 
L6l 


0.1 

0.1 

0.8 

L5 

0.2 

0.3 

LO 

L8 

0.3 

0.3 

1.2 

2.1 

0.6 
0.8 


0.2 

1.0 

L9 

0.3 : 

1.3 

2.3 

0.4 

1.5 

2.7 

0.5 

1.7 

3.2 

0.6 

4.9 

3.6 

4 

2.3 

1.2 

0.4 

0.3 

1.4 

2.2 

2.5 

L5  1 

0.4 

0.3 

1.0 

2.2 

5 

2.6 

1.3 

0.4 

0.4 

1.4 

2.4 

2.7 

1.5 

0.4 

0.4 

1.2 

2.5 

6 

2.9 

1.4 

0.4 

0.4 

1.5 

2.9 

3.0 

1.6 

0.5 

0.4 

L6 

3.0 

7 

3.2 

1.6 

0.4 

0.5 

1.7 

3.3 

3.3 

L7 

0.6 

0.5 

1.9 

3.6 

8 

3.6 

1.7 

0.4 

0.5 

1.8 

3.8 

3.6 

1.8 

0.6 

0.6 

2.2 

4.1 

9 

4.0 

1.8 

0.5 

0.6 

1.9 

4.2 

3.9 

2.0 

0.7 

0.7 

2.6 

4.6 

2.0 

1.1 

0.3 

0.4 

1.2 

2.1 

1.8 

0.9 

0.2 

0.3 

1.0 

L9 

2.4 

1.3 

0.4 

0.4 

1.4 

2.6 

'  2.2 

1.2 

0.3 

0.4 

L8 

2.4 

2.8 

1.5 

0.4 

0.5 

1.7 

3.1 

2.6 

1.4 

0.4 

0.6 

1.6 

3.0 

3.2 

1.6 

0.5 

0.5 

2.0 

3.6 

8.0 

1.7 

0.5 

0.5 

L9 

3.5  1 

3.4 

1.7 

0.5 

0.6 

2.2 

3.9 

3.3 

1.9 

0.5 

0.6 

2.1 

3.8 

0.1 

0.1 

0.1 

0.4 

0.1 

0.1 

0.2 

0.9 

0.2 

0.2 

0.4 

L4 

0.9  I  I 

L7  I  2 

2.6  .  3 

3.5  4 
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For  jindmxj  tlw  height  of  tlie  nea  or  tide  at  any  interrnediute  hour  hetween  High  aiid  Lohj 

Water, 


Subtract  from  height  of  High  Water. 


Range i 

of     I  Hours  before  High  Water.  ,    Hours  after  High  Water 
Tide.  I 


3  2,1 

I  : 


I  I  i 

Fffi.    '     Feel.  Feet.     1     Feet. 


1 

2 

Feet. 

Feet 

8 
Feet 


Add  to  height  of  Low  W^ater. 


Hours  before  Low  Water.       Hours  after  Low  Water. 
1 


3 
Feet. 


Feet. 


Feet. 


Feet. 


GALVESTON,  TEXAS. 


0.4 
0.5 
0.6 
0.6 


0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.3 

0.1   ' 

0.1 

0.3 

0.4 

0.4 

0.3 

0.1  1 

0.1 

0.3 

0.5 

0.5 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.2 
0.2 
0.3 
0.3 


0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

2 
Feet. 


0.2 
0,3 
0.3 
0.3 


3 


Feet. 


0.4 
0.4 
0.5 
0.6 


Range 

of 
Tide. 


Feet. 


i 
1 

li 
2 


EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston.  Massachusetts,  at?  a.  m..  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 
Time.         Height. 
5h  07m.       -0.6  ft. 


High  water. 
Time.         Height, 
llh  22m.        11.2 ft. 


The  given  time,  7  a.  m..  is  about  2  hours  c^fter  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolating  between  11  and  12  feet),  we  find  3.3  feet,  which,  added  to 
-0.6  foot,  the  height  of  low  water,  gives  2,7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


High  water. 
Time.         Height. 
3h  29m.         4.4  ft. 


Low  water. 
Time.         Height. 
9h  61m.         0.1  ft. 


The  given  time,  6:16  a.  m.,  is  about  2|  hours  after  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.  Entering  Table  2  for 
New  York,  2|  hours  after  high- water,  for  the  range  4.3  feet  (interpolating  between  2  and  3  hours  and  between  4  and  6  feet),  we 
find  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required. 

3.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  3:30  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 
fVi  follows: 

Low  water.  High  water. 

Time.         Height.  Time.         Height, 

llh  28m.  0.0.  17h  52m.         5.0  ft. 

The  given  time,  3:80  p.  m.,  is  about  2\  hours  btfore  high  water,  and  the  range  of  tide  is  5.0  feet.  Entering  Table  2  for 
Charleston,  2|  hours  before  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  3  hours),  we  find  1.3  feet,  which, 
subtracted  from  5.0  feet,  the  height  of  high  water,  gives  3.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


1 
For  extending  the  application  of  Table  2  B  to  the  height  of  the  tide  at  any  time. 

1 

Duration  of  rise  or  fall,  that  Is,  the  difference  between  the  times  of  the  tides  on  either  side  of  the  time  for  which  the  height      i 

Is  required.                                                                                                    | 

h.m. 

?i,m. 

h.m. 

h.m. 

h.m. 

A,*n. 

Km. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

1 

280 

300 

380 

400 

430 

600 

630 

600 

7  00 

800 

900 

10  00 

1100 

12  00 

13  00 

14  00 

1500 

16  00 

17  00 

1 
1 

The  tabular  values  are  the  top  argument  for  entering  Table  2  B. 

005 

0  12 

0  10 

009 

008 

007 

006 

006 

005 

004 

004 

003 

003 

003 

003 

002 

002 

002 

002 

002 

006 

0  10 

025 

0  21 

0  18 

0  16 

0  14 

0  12 

Oil 

0  10 

009 

008 

0  07 

006 

006 

005 

005 

004 

004 

004 

004 

0  10 

0  16 

0  37 

0  31 

0  27 

023 

0  21 

0  19 

0  17 

0  16 

0  13 

0  12 

0  10 

009 

008 

008 

007 

0  07 

006 

006 

005 

0  15 

020 

060 

0  41 

085 

0  31 

0  28 

025 

022 

0  21 

0  18 

0  16 

0  14 

0  12 

Oil 

.0  10 

0  10 

009 

008 

008 

007 

020 

H 

« 

i 

025 

1  02 

0  62 

0  44 

0  39 

085 

0  81 

028 

026 

022 

0  19 

0  17 

0  16 

0  14 

0  13 

0  12 

Oil 

0  10 

0  10 

009 

025 

i  , 
1 

3 

0 

1 

030 

115 

102 

053 

0  47 

0  41 

0  37 

0  34 

OSl 

0  27 

0  23 

0  21 

0  19 

0  17 

0  16 

0  14 

0  13 

0  12 

0  12 

on 

080 

035 

127 

1  12 

102 

064 

0  48 

0  43 

0  89 

0  36 

0  81 

0  27 

0  24 

022 

020 

0  18 

0  17 

0  16 

0  14 

0  14 

0  13 

035 

u 

0  40 

1  39 

1  23 

111 

102 

065 

060 

0  45 

0  41 

035 

0  31 

028 

0  25 

023 

0  21 

0  19 

0  18 

0  17 

0  16 

0  15 

040 

O 

0  45 

162 

133 

120 

1  10 

1  02 

066 

0  61 

0  47 

0  40 

035 

0  31 

028 

025 

023 

0  21 

020 

0  19 

0  17 

0  16 

045 

•a 

050 

204 

1  44 

1  29 

1  18 

1  09 

102 

0  66 

0  52 

0  44 

0  89 

035 

0  31 

028 

026 

0  24 

022 

0  21 

0  19 

0  18 

060 

.a 

065 

2  17 

164 

1  38 

125 

1  IG 

1  08 

102 

0  57 

0  49 

0  43 

038 

034 

0  81 

028 

0  26 

0  24 

023 

0  21 

020 

055 

p 

1 

1  00 

229 

2  04 

1  46 

1  33 

1  23 

1  15 

1  07 

1  02 

063 

0  47 

0  41 

0  37 

034 

0  31 

029 

027 

025 

023 

022 

100 

fl 

4> 

1  05 

2  41 

2  15 

165 

1  41 

1  80 

121 

1  13 

107 

068 

060 

0  45 

040 

0  37 

084 

0  31 

0  29 

0  27 

026 

0  24 

1  05 

1  10 

264 

225 

204 

1  49 

137 

1  27 

1  19 

1  12 

1  02 

064 

0  48 

0  43 

0  40 

0  36 

083 

OSl 

029 

027 

026 

1  10 

1  15 

306 

235 

2  13 

1  66 

144 

133 

1  24 

1  18 

107 

068 

0  62 

0  47 

0  42 

0  89 

0  36 

0  33 

0  31 

029 

027 

1  15 

0       i 

3 

1  20 

2  46 

222 

204 

1  60 

139 

1  30 

1  23 

1  11 

102 

065 

060 

0  45 

0  41 

038 

0  35 

083 

0  31 

029 

120 

1     1 

■g 

1  25 

256 

2  31 

2  12 

167 

1  46 

1  35 

1  28 

1  15 

1  06 

0  69 

0  63 

048 

0  44 

0  41 

0  38 

035 

033 

OSl 

125 

f 

Q 

1  80 

806 

240 

220 

204 

162 

141 

133 

1  20 

1  10 

1  02 

066 

0  61 

0  47 

0  43 

0  40 

0  37 

035 

033 

180 

i  ' 

•s 

135 

2  49 

2  27 

2  11 

1  6S 

1  47 

138 

1  24 

1  14 

1  06 

069 

064 

0  49 

0  45 

0  42 

0  39 

0  87 

035 

1  85 

1 

u 

140 

2  67 

2  35 

2  18 

204 

1  52 

1  44 

1  29 

1  18 

1  09 

1  02 

066 

0  62 

048 

0  44 

0  41 

0  39 

037 

140 

?  1 

0 

? 

1  45 

806 

243 

225 

2  10 

1  68 

1  49 

1  33 

1  22 

1  12 

105 

0  69 

064 

060 

0  47 

0  43 

0  41 

038 

145 

1 

150 

2  61 

2  32 

2  17 

2  a4 

1  54 

1  38 

1  25 

1  16 

108 

102 

0  67 

063 

0  49 

046 

0  43 

0  40 

160 

cr 

jeo 

1  55 

2  59 

2  39 

223 

209 

1  59 

142 

1  29 

1  19 

1  11 

1  05 

1  00 

065 

0  51 

0  48 

0  45 

0  42 

165 

-  1 

I* 

200 

806 

2  46 

229 

2  15 

204 

1  46 

183 

1  23 

1  15 

1  08 

1  02 

0  57 

063 

060 

0  47 

044 

200 

-"     1 

1        -^ 

205 

253 

235 

2  20 

209 

1  51 

1  87 

126 

1  18 

111 

105 

100 

055 

0  62 

0  49 

0  46 

206 

^    1 

s 

2  10 

800 

2  41 

2  26 

2  15 

165 

1  41 

1  30 

121 

1  13 

107 

102 

068 

064 

060 

0  47 

2  10 

o> 

2 

2  15 

806 

2  48 

2  32 

220 

200 

1  45 

1  33 

124 

1  16 

110 

1  04 

1  00 

066 

0  62 

0  49 

2  15 

» 

5 

220 

264 

287 

2  25 

204 

1  49 

187 

\u 

1  19 

1  12 

107 

102 

068 

0  54 

0  51 

220 

^ 

1       JQ 
1        u 

226 

300 

2  43 

230 

209 

163 

140 

122 

1  15 

109 

104* 

100 

066 

063 

225 

^    1 

0 

,     2 

230 

806 

2  48 

2  35 

2  13 

1  66 

1  44 

183 

125 

1  18 

1  12 

107 

1  02 

068 

066 

230 

s  1 

^ 

2  35 

264 

240 

2  18 

200 

1  47 

1  36 

128 

120 

1  14 

109 

104 

1  00 

0  57 

286 

z 

^ 

2  40 

800 

2  46 

2  22 

204 

1  50 

189 

1  80 

123 

1  16 

1  11 

106 

102 

068 

240 

i 

D* 

1       a) 

245 

806 

2  51 

2  26 

208 

1  64 

142 

183 

125 

1  19 

113 

1  08 

1  04 

1  00 

2  46 

i    a 

2  50 

266 

2  31 

2  12 

167 

1  46 

136 

1  28 

121 

1  15 

1  10 

1  06 

1  02 

260 

1    -^ 

265 

3  01 

2  35 

2  16 

2  01 

1  49 

1  39 

1  31 

1  24 

1  18 

1  12 

108 

104 

265 

XI 

300 

806 

240 

2  20 

204 

162 

142 

1  33 

1  26 

120 

1  15 

1  10 

106 

300 

a 

p 

3  10 

2  49 

227 

2  11 

1  68 

147 

138 

181 

1  21 

1  19 

1  14 

109 

3  10 

0 

s 

3  20 

2  67 

285 

2  18 

2  04 

1  63 

1  44 

1  86 

1  29 

1  23 

1  18 

113 

320 

1     ^ 

330 

306 

2  48 

225 

2  10 

169 

1  49 

140 

1  33 

127 

122 

1  17 

S  80 

S*    1 

1 

3  40 

2  61 

2  32 

2  17 

204 

164 

145 

1  38 

1  81 

1  25 

120 

340 

A 

8  50 

269 

2  39 

223 

2  10 

169 

150 

142 

185 

129 

]  24 

350 

cr 

^  i 

400 

306 

246 

229 

2  15 

204 

1  65 

146 

189 

1  33 

128 

400 

0*     1 

4  10 

EXPLANATION  OF  TABLES  9  A  AND  9  B. 

2  63 

235 

2  21 

209 

169 

161 

1  44 

1  87 

1  31 

4  10 

i  1 

4  20 
4  30 

If  th«  ramce  of  tide  !■  Im  th«o  10  fwt,  whcoevtr  the  doratloos 
of  rim  and  fall  are  not  ten  than,  lay.  6  hoars,  nor  cr«ater  than  6h. 

2  69 
306 

2  41 
248 

2  27 
2  32 

2  15 
220 

204 
209 

1  65 
200 

1  48 
1  62 

1  41 
145 

1  35 
139 

420 
430 

® 

4  40 

ISm.,  Table  9  B  may  be  aaed  directly.     But,  for  frreat«r  ranir«s  of 
tide,  or  when  the  duratlom  of  riaa  and  fall  exceed  the  ahove  iTmlte. 

2  64 

238 

225 

2  14 

204 

1  66 

1  49 

142 

440 

t 
S 

^ 

4  60 

3  00 

2  44 

2  30 

2  19 

209 

200 

1  63 

1  46 

450 

_r 

Id  order  to  llliutrate  the  way  of  doinff  thb,  the  foUowinir  examDiaa 
are  given:                                                                                         "^ 

Ji 

600 

806 

2  49 

235 

"2  23 

2  13 

204 

1  66 

150 

500 

•" 

1 

6  10 

1.  Required,  the  helpht  of  aea  at  Ih.  I&m.  p.  m.  for  a  lUtioa  at 

255 

2  40 

228 

2  18 

208 

200 

153 

5  10 

e. 

6  20 

3  01 

2  46 

2  33 

222 

2  12 

204 

1  67 

520 

u 

630 

High  water.                                        Low  water. 

806 

2  61 

238 

2  26 

2  17 

208 

2  01 

580 

5  40 

,«?«•               ^*^*}i^      ,T!"*-                H*^^*- 

266 

2  42 

2  81 

2  21 

2  12 

2  04 

5  40 

i 

g 

650 

lOh.  91m «.OfU           nh.89m —0.7ft. 

The  dnraUon  oTfall           s=:l7h.  89ni.— lOh.  97ra^Th.  06m. 

3  01 

2  47 

285 

226 

2  16 

208 

550 

1 

600 

The  time  after  high  water-lSh.  15m.-10h.  97m.=9h.48m. 
The  range  of  tide               =6.0— (—0.7)                ==6.7  ft. 

8  06 

2  62 

2  40 

2  29 

220 

2  12 

600 

6  10 

The  heljiit  ofhlgh  water                                         =6.0  tt. 

2  67 

2  44 

2  33 

2  24 

2  15 

6  10 

? 

i 

6  20 

Table  9  A,  argunoenU  7h.  05m.,  and  9h.  48m..  giree  th.  97m. 

3  02 

2  49 

2  37 

2  27 

2  19 

6  20 

S 

.a 

1 
1 

6  30 
G  40 
660 

Table  9  B  arguraenta  Ih.  97m.,  and  6.7  fL.  glvea  9.9  ft.                                                                                «  ©6 
Required  height  of  eea  at  Ih.  15m.  p.  m.=«.0-9 J=3.8  ft.                                                                      low 
9.  Reoulred.  the  height  of  sea  at  eh.  SOm.  a.  m.  for  a  aUtion  at 
which  the  tide  ia  diurnal,  the  nearest  prwlkted  tJdea  being  aa 

2  63 

2  67 

3  02 

2  41 
2  46 

2  50 

2  81 
285 
2  39 

222 
2  26 
280 

680 
6  40 
650 

f 

700 

Low  water.                                      High  water. 

8  06 

2  64    2  43 

2  83 

7  00 

1 

c8 

7  10 

.v^r*'                          ^*M'           "^l™*-                          ^^^*^                                                                                   1 

2  58  1  2  47 

2  87 

7  10 

o 

2 

7  20 
7  30 

4»>.98m 0.8  ft.         91h.O 

The  duration  of  rise          =9 1  h.  06m.— 4 

.5m ..  9.9  1 

' 

3  02  1  2  61 
8  06    *>  ^^ 

2  41 
2  44 

720 
7  80 

b.  98m.=16h.  37m. 

5 
^ 

7  40 
750 

The  range  of  tide              =9.i»-0.8                     =2.1  ft, 
pe  height  of  low  water                                          =0.8  ft. 

2  69 
8  02 

2  48 
2  52 

7  40 
7  60 

1 

a> 

Table  9  A,  argumenta  16h.  87m.  and  6h.  09m.,  gives  Ih.  63m. 

i 

1 

800 

8  10 

Table  9  B,  arguments  Ih.  63m.  and  9.1  ft.,  gives  0.4  ft. 
Required  height  of  th«  sea  at  9h.  30m.  a.  m.=0JH-0.4=1.9  ft. 

8  06 

2  65 
2  69 

8  00 
8  10 

1 

8  20 

The  Ume  Is  reckoned  from  0  to  94  hoars,  from  midnight  to  mid-                                                                                                            1 

S  OS 

8  20 

• 

8  30 

night.    In  the  first  example  Ih.  15m.  d.  m.  brnwrnes  13h.  16m.  for                                                                                                            1 

8  06 

8  80 

finding  the  time  after  high  water. 

1 

1 
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TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


337 


^- 

Height  of  the  surface  of  the  sea  reckoned  from  high  or  low  water 

Time  before  or  after  high  or  low  water,— tbAt  Is,  the  difference  between  the  time  for  which  the  height  Is  required  and  the      }  | 

nearest  high  or  low  water. 

II 

1 

K  m.  h,  f».lA.  m. 

Km. 

A.  TO.Ift.  TO. 

h.m. 

h,  TO. 

K  TO.  h.  m}h.  TO. 

A.  TO. 

h.  TO. 

A,  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

010   0  201080 

0  40 

0  SO    100 

110 

120 

1 30  1 1  40  1  1  50 

200 

2  10 

220 

2  30 

2  40 

250 

300 

3  10 

j           Subtract  the  tabular  values  from  the  height  of  high  water  when  the  difference  of  time  is  reckoned  from  high  water. 
Add  the  tabular  values  to  the  height  of  low  water  when  the  difference  of  time  is  reckoned  from  low  water. 

'l 

h 

L 

(XO  1  0.0 

A 

A 

A 

& 

ii 

^i 

ii 

Hi 

0.1 

Jl. 
0.1 

^2 

St. 

0.2 

i. 

f.. 

Hi 

5-8 

0.6    » 
1.0    1 

2-^    2     1 

1.0 

0.0 

0.0     0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.8 

0.3 

0.3 

0.4 

0.4 

0.6 

0.5 

1   "3 

1.6 

0.0 

0.0  .JD.O 

0.0 

0.1 

0.1 

0.1 

0.2 

0.2 

0.3 

0.3 

0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.7 

0.8 

en 

2.0 

0.0 

0.0  '  0.0 

0.1 

0.1 

O.l 

0.2 

0.2 

0.3 

0.3 

0.4 

0.5 

0.6 

0.6 

0.7 

0.8 

0.9 

0.9 

1.0 

2.5 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.2     0.3 

0.3 

0.4 

0.5 

0.C 

0.7 

0.8 

0.9 

1.1 

1.1 

1.2 

1.3 

2.5  a 

3.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3     0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.2 

1.3 

1.4 

1.5 

3.0     1 

S.5 

0.0 

0.0 

0.1 

0.1 

0.2 

0.2 

0.3     0.4 

0.5 

0.6 

0.7 

0.8 

1.0 

1.1 

1.2 

1.4 

1.5 

1.7 

1.8 

8.5    -* 

4.0 

0.0 

0.0 

0.1 

0.1 

0.2 

0.3 

0.3     0.4 

0.6 

0.7 

0.8 

0.9 

1.1 

1.2 

1.4 

1.6 

1.7 

1.9 

2.1 

4.0     5 

•O 

4.5 

0.0 

0.0     0.1 

0.1 

0.2 

0.3 

0.4     0.5 

0.6 

0.8     0.9 

1.1 

1.2 

1.4 

1.6 

1.8 

1.9 

2.1 

2.3 

4.5     p 
5.0     % 

3 

5.0 

0.0 

0.0  ,  0.1 

0.1 

0.2 

0.3 

0.1     O.G 

0.7 

0.8 

1.0 

1.2 

1.4 

1.5 

1.7 

1.9 

2.2 

2.4 

2.6 

'  .g 

5.5 

0.0 

0.0 

0.1 

0.2 

0.2 

0.3 

0.6 

0.6 

0.8 

0.9 

1.1 

1.3 

1.5 

1.7 

1.9 

2.1 

2.4 

2.6 

2.8 

Cu 
5.5     5 

1 

6.0 

0.0 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.7 

0.8 

1.0 

1.2 

1.4 

1.6 

1.9 

2.1 

2.3 

2.6 

2.8 

3.1 

6.0     ^ 
6.6     g 

8.0     1 

8.5  S 
9.0    § 

9.6  Z 

6.5 

0.0 

0.0 

0.1 

0.2 

0.3 

0,4 

0.5 

0.7 

0.9 

1.1 

1.3 

1.5 

1.8 

2.0 

2.3 

2.5 

2.8 

3.1 

3.4 

7.0 

0.0 

0.0 

0,1 

0.2 

0.3 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

l.G 

1.9 

2.2 

2.4 

2.7 

8.0 

3.3 

3.6 

1  a 

7.5 

0.0 

0.1 

0.1 

0.2 

0.3 

0.5 

O.G 

0.8 

1.0 

1.3 

1.5 

1.8 

2.0 

2.3 

2.6 

2.9 

3.2 

3.6 

3.9 

o 

B 

8.0 

0.0 

0.1 

0.1 

0.2 

0.4 

0.5 

0.7  I  0.9 

1.1 

1.3 

1.6 

1.9 

2.2 

2.5 

2.8 

3.1 

3.5 

3.8 

4.1 

\  ^ 

8.5 

0.0 

0.1     0.1 

0.2 

0.4 

0.5 

0.7     0.9 

1.2 

1.4 

1.7 

2.0 

2.3 

2.6 

8.0 

3.3 

3.7 

4.0 

4.4 

« 

9.0 

0.0 

0.1  ,  0.1 

0.2 

0.4 

0.6 

0.8  '  1.0 

1.2 

1.5 

1.8 

2.1 

2.4 

2.8 

3.1 

8.5 

3.9 

4.3 

4.6 

JQ 

9.5 

0.0 

0.1  1  0.2 

0.3 

0.4 

O.G 

0.8 

1.0 

1.3 

i.n 

1.9 

2.2 

2.6 

2.9 

8.3 

8.7 

4.1 

4.5 

4.9 

1      O 

10.0 

0.0 

0.1 

0.2 

0.3 

0.4 

O.G 

0.8 

l.l 

1.4 

1.7 

2.0 

2.3 

2.7 

3.1 

3.5 

3.9 

4.3 

4.7 

5.2 

10.0    g- 

1 

10.5 

0.0 

0.1 

0.2 

0,3 

0.5 

0.7 

0.9 

1.2 

1.4 

1.8 

2.1 

2.5 

2.9 

3.3 

3.7 

4.1 

4.5 

5.0 

5.4 

10.5     ? 

1      « 

11.0 

0.0 

0.1 

0.2 

0.3 

0.5 

0.7 

0.9 

1.2 

1.5 

1.8 

2.2 

2.6 

3.0 

3.4 

3.8 

4.3 

4.7 

5.2 

5.7 

11.0    g 

o 

11.5 

0.0 

0.1 

0.2 

0.3 

0.5 

0.7 

1.0 

1.3 

l.G 

1.9 

2.3 

2.7 

8.1 

8.6 

4.0 

4.5 

5.0 

5.4 

5.9 

11.5    g 
12.0    • 

\    A 

12.0 

0.0 

0.1 

0.2 

0.3 

0.5 

0.7 

1.0 

1.3 

1.7 

2.0 

2.1 

2.8 

3.3 

8.7 

4.2 

4.7 

5.2 

5.7 

6.2 

'  3 

12.5 

0.0 

0.1 

0.2 

0.3 

0.5 

0.8 

1.1 

1.4 

1.7 

2.1 

2.5 

2.9 

3.4 

8.9 

4.4 

4.9 

5.4 

5.9 

6.4 

12.5     2. 

'  § 

13.0 

0.0 

0.1 

0.2 

0.4 

O.G 

0.8 

1.1 

1.4 

1.8 

2.2 

2.6 

3.1 

8.5 

4.0 

4.5 

5.1 

5.6 

6.2 

6.7 

13.0     « 

■  1 

13,5 

0.0 

0.1 

0.2 

0.4 

O.G 

0.8 

1.1 

1.5 

1.8 

2.3 

2.7 

8.2 

8.7 

4.2 

4.7 

5.3 

5.8 

6.4 

7.0 

13.5    d; 

11.0 

0.0 

0.1 

0.2 

0.4 

0.6 

0.9 

1.2 

1.5 

1.9 

2.3 

2.8 

8.3 

8.8 

4.3 

4.9 

6.^ 

6.0 

6.6 

7.2 

14.0    g 

1  tt 

14.5 

0.0 

0.1 

0.2 

0.4 

0.6 

0.9 

1.2 

1.6 

2.0 

2.4 

2.9 

8.4 

3.9 

4.5 

5.1 

5.7 

6.3 

6.9 

7.5 

14.6    P* 

1 

15.0 

0.0 

0.1 

0.2 

0.4 

0.7 

0.9 

1.3 

l.C 

2.1 

2.5 

3.0 

3.5 

4.1 

4.6 

5.2 

5.8 

6.5 

7.1 

7.7 

15.0     < 

5 

15.5 

0.0 

0.1 

0.2 

0.4 

0.7 

1.0 

1.3 

1.7 

2.1 

2.G 

3.1 

3.6 

4.2 

4.8 

5.4 

6.0 

0.7 

7.3 

8.0 

15.6    ^ 

16.0 

0.0 

0.1 

0.3 

0.5 

0.7 

1.0 

1.4 

1.8 

2.2 

2.7 

3.2 

8.8 

4.3 

5.0 

5.6 

6.2 

6.9 

7.C 

8.2 

16.0    e 
16.5    §. 
17.0    S 

16.5 

0.0 

0.1 

0.3 

0.5 

0.7 

1.0 

1.4 

1.8 

2.3 

2.8 

3.3 

3.9 

4.5 

5.1 

5.8 

6.4 

7.1 

7.8 

8.5 

« 

17.0 

0.0 

0.1 

0.3 

0.5 

0.7 

1.1 

1.4 

1.9 

2.3 

2.8 

3.4 

4.0 

4.6 

5.3 

6.'9 

6,6 

7.3 

8.0 

8.8 

'     J3 

17.5 

0.0 

0.1 

0.3 

0.5 

0.8 

1.1 

1.6 

1.9 

2.4 

2.9 

3.5 

4.1 

4.8 

6.4 

6.1 

6.8 

7.6 

8.3 

9.0 

17.6     5 

18.0 

0.0 

0.1 

0.8 

0.6 

0.8 

1.1 

1.5 

2.0 

2.5 

3.0 

8.6 

4.2 

4.9 

6.6 

6.3 

7.0 

7.8 

8.5 

9.3 

18.0    i 
18.5     J 

'   39 

18.5 

0.0 

0.1 

0.3 

0.6 

0.8 

1.2 

1.6 

2.0 

2.5 

8.1 

3.7 

4.8 

5.0 

5.7 

6.5 

7.2 

8.0 

8.8 

9.6 

A 

19.0 

0.0 

0.1 

0.3 

0.5 

0.8 

1.2 

1.6 

2.1 

2.6 

3.2 

8.8 

4.5 

5.2 

5.9 

6.6 

7.4 

8.2 

9.0 

9.8 

19,0     * 

,1 

19.5 

0.0 

0.1 

0.3 

0.5 

0.9 

1.2 

1.7 

2.1 

2.7 

3.3 

3.9 

4.6 

5.3 

6.0 

6.8 

7.6 

8.4 

9.2 

10.1 

19.6    § 
20.0    I 

20.0 

0.0 

0.1 

0.3 

0.6 

0.9 

1.3 

1.7 

2.2 

2.7 

3.3 

4.0 

4.7 

6.4 

6.2 

7.0 

7.8 

8.6 

9.6 

10.3 

!l 

20.5 

0.0 

0.1 

0.3 

0.6 

0.9 

1.3 

1.7 

2.2 

2.8 

8.4 

4.1 

4.8 

6.6 

6.3 

7.2 

8.0 

8.8 

9.7 

10.6 

20.5    ^ 

21.0 

0.0 

0.1 

0.8 

0.6 

0.9 

1.8 

1.8 

2.3 

2.9 

3.5 

4.2 

4.9 

5.7 

6.5 

7.3 

8.2 

9.1 

9.9 

10.8 

21.0    5 

te 

21.6 

0.0 

0.2 

0.8 

0.6 

0.9 

1.3 

1.8 

2.4 

2.9 

3.6 

4.3 

5.0 

5.8 

6.7 

7.5 

8.4 

9.3 

10.2 

11.1 

21.6    a 

1      « 

22.0 

0.0 

0.2- 

0.4 

0.6 

1.0 

1.4 

1.9 

2.4 

3.0 

3.7 

4.4 

6.2 

6.0 

6.8 

7.7 

8.6 

9.5 

10.4 

11.8 

22.0    g- 

'1 

22.5 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

1.9 

2.5 

3.1 

3.8 

4.5 

5.3 

6.1 

7.0 

7.9 

8.8 

9.7 

10.7 

11.6 

22.5     S 

,•  5 

23.0 

0.0 

0.2 

0.4 

0.6 

1.0 

1.4 

2.0 

2.5 

8.2 

3.9 

4.6 

5.4 

6.2 

7.1 

8.0 

9.0 

9.9 

10.9 

11.9 

23.0    ? 

1 

23.5 

0.0 

0.2 

0.4 

0.7 

1.0 

1.5 

2.0 

2.6 

8.2 

8.9 

4.7 

5,6 

6.4 

7.8 

8.2 

9.2 

10.1 

11.1 

12.1 

28.6    « 

24.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.5 

2.0 

2.6 

3.8 

4.0 

4.8 

5.6 

6.5 

7.4 

8.4 

9.4 

10.4 

11.4 

12.4 

24.0    ^ 
24.5    i 

i 

24.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.5 

2.1 

2.7 

3.4 

4.1 

4.9 

5.8 

6.7 

7.6 

8.6 

9.6 

10.6 

11.6 

12.6 

JS 

25.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.1 

2.7 

8.4 

4.2 

5.0 

5.9 

6.8 

7.7 

8.7 

9.7 

10.8 

11.8 

12.9 

26.0    * 

25.6     «| 
26.0    S- 
.26.5    §• 

8 

25.5 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.8 

3.5 

4.3 

5.1 

6.0 

6.9 

7.9 

8.9 

9.9 

11.0 

12.1 

13.1 

e 

28.0 

0.0 

0.2 

0.4 

0.7 

1.1 

1.6 

2.2 

2.9 

3.6 

4.4 

5.2 

6.1 

7.1 

8.0 

9.1 

10.1 

11.2 

12.8 

18.4 

26.5 

0.0 

0.2 

0.4 

0.7 

1.2 

1.7 

2.2 

2.9 

8.6 

4.4 

5.3 

6.2 

7.2 

8.2 

9.8 

10.3 

11.4 

12.5 

18.7 

S 

27.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.3 

8.0 

8.7 

4.5 

5.4 

6.8 

7.8 

8.4 

9.4 

10.6 

11.6 

12.8 

13.9 

27.0    P- 

3 

o 

27.6 

0.0 

0.2 

0.4 

0.8 

1.2 

1.7 

2.3 

3.0 

3.8 

4.6 

5.6 

6.5 

7.5 

8.5 

9.6 

10.7 

11.9 

18.0 

14.2 

27.5    5 

1 

28.0 

0.0 

0.2 

0.4 

0.8 

1.2 

1.8 

2.4 

3.1 

3.8 

4.7 

5.6 

6.6 

7.6 

8.7 

9.8 

10.9 

12.1 

18.8 

14.4 

28.0    cr 

1 

28.5 

0.1 

0.2 

0.5 

0.8 

1.8 

1.8 

2.4 

3.1 

8.9 

4.8 

5.7 

6.7 

7.7 

8.8 

10.0 

11.1 

12.8 

18.5 

14.7 

28.6    2. 
29.0    % 
29.6    5 

29.0 

0.1 

0.2 

0.5 

0.8 

1.3 

1.8 

2.4 

3.2 

4.0 

4.9 

5.8 

6.8 

7.9 

9.0 

10.1 

11.8 

12.5 

13.7 

16.0 

29.5 

0.1 

0.2 

0.5 

0.8 

1.8 

1.9 

2.6 

8.2 

4.0 

4.9 

5.9 

6.9 

8.0 

9.1 

10.8 

11.6 

12.7 

14.0 

15.2 

90.0 

0.1 

0.2 

0.6 

0.8 

1.3 

1.9 

2.5 

3.3 

4.1 

5.0 

6.0 

7.0 

8.1 

9.3 

10.5 

11.7 

12.9 

14.2 

15.5 

80.0    ST 

o 

80.5 

0.1 

0.2 

0.5 

0.9 

1.3 

1.9 

2.6 

3.8 

4.2 

6.1 

6.1 

7.2 

8.8 

9.4 

10.7 

11.9 

18.2 

14.4 

15.7 

80.5    i 

1 

81.0 

0.1 

0.2 

0.5 

0.9 

1.4 

1.9 

2.6 

3.4 

4.8 

5.2 

6.2 

7.3 

8.4 

9.6 

10.8 

12.1 

18.4 

14.7 

16.0 

81.0  a 

s 

81.6 

0.1 

0.2 

0.5 

0.9 

1.4 

2.0 

2.7 

8.5 

4.8 

5.8 

6.8 

7.4 

8.6 

9.8 

11.0 

12.8 

13.6 

14.9 

16.2 

81.6  a 

82.0    p. 

s 

82.0 

0.1 

0.2 

0.5 

0.9 

1.4 

2.0 

2.7 

8.6 

4.4 

5.4 

6.4 

7.5 

8.7 

9.9 

11.2 

12.5 

18.8 

15.1 

16.6 

1 

82.5 

0.1 

0.2 

0.5 

0.9 

1.4 

2.0 

2.8 

3.6 

4.6 

6.4 

6.5 

7.6 

8.8 

10.1 

11.4 

12.7 

14.0 

15.4 

16.8 

82.5 

The  above  table  was  computed  for  tides  having  periods  of  rise 

and  fall  each  equa 

1  to  one-quai 

terofi 

Bt  lunar  day.  or  about 

u_ 

6k  1»>.    Table  2  A  has  been  made  to  extend  the  appUcation  of  1 

ills  table  to  nearly 

all  kinds  of 

tides,  < 

except  river  tides. 
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TABLE  3.— TIDAL  DIFFERENCES 


NORTH  AMERICA  (Arctic 

RJBGION8). 
ARCTIC  ARCHIPELAGO. 

1  Herschel  Island 

2  Bay  of  Mercy 

8     Prince  of  Wales  Strait 

4  WinterBay 

5  Bridport  Inlet,  Dealy  Island 

6  Nortnumberland  Sound 

7  Refuge  Ck)ve,  Wellington  Channel . . 

8  Griffiths  Island,  Barrow  Strait 

9  Beechey  Island,  Barrow  Strait . . . 

10  Port  Leopold,  Barrow  Strait 

1 1  Port  Kennedy.  Bellot  Strait 

12  Fury  and  Hecla  Strait 

HUDSON  BAY. 

18  Marble  Island 

14  Port  Churchill 

16  York  Factory 

16  Port  Laperriere,  Digges  Island . . . 

HUDSON  STRAIT. 

17  Port  Boucherville,  Nottingham  I . 

18  '  StupartBay 

19  I  Ashe  Inlet 

20  Koksoak  River,  Ungava  Bay 

21  I  Port  Burwell,  Ungava  Bay 


CUMBERLAND  SOUND. 

22  '  Kingua  Fiord 


GREENLAND. 

Wettcocigt 

Frederiksdal 

Nennortallk 

Julianshaab , 

Arsuk 

Frederickshaab 

Godthaab 

Holstelnborg 

Whaleflsh  Islands 

Godthavn,  Disco  Island 

Upemivik 

North  Star  Bay 

Wolstenholm  Sound 

Port  Fouike 

Rensselaer  Bay 

Thank  God  Harbor,  Polaris  Bay 

GRINNELL  LAND. 


Geographic  position.  , 


Standard  port  for 
reference. 


Lati- 
tude. ; 


North. 


69  37 
74  10 
78  00 
74  60 

138  56 
118  20 
116  00 
111  00 

74  65 
76  62 
76  31 
74  35 

108  47 
97  00 
92  10 
96  80 

74  43 
73  60 
72  01 
69  26 

92  00 
90  26 
94  16 
81  30 

62  41 
68  46 
67  02 
62  34 


63  12 

61  35 

62  33 
68  34 
60  26 


66  36 


60  01 
60  08 

60  42 

61  12 

62  00 

64  12 

67  00 

68  60 

69  16 
T2  50 


76  33 

78  18 
78  37 
81  37 


Cape  Lawrence 81  21 

Fort  Conger.  Discovery  Harbor ,  81  44 

Cape  Sheridan 82  26 

JAN  MA  YEN. 

Mary  Muss  Bay 71  00 

ICELAND. 

Reikiavik 64  12 

GREENLAND.  ! 

Eastcoagt. 

CapeBorgen '  75  26 

Cape  Philip  Broke 74  65 

Pendulum  Island 74  40 

Jackson  Island ,  73  66 

CapeHold-with-Hope(BroerRuv8).l  73  28 

Nubarbik i  63  26 

Cape  Farewell i  69  46 


Longitude. 


Arc.    Time. 


A.m. 
9  16 
7  63 
7  44 
7  24 

7  16 
6  28 
6  09 
6  22 


6  08 
6  02 
6  17 
6  26 


605 
6  17 
6  10 
5  12 


6  10 
4  46 
4  42 
4  33 
4  19 


4  29 


2  58 

3  01 
8  04 
8  14 
3  18 

3  27 
335 
8  33 

3  34 
8  44 

4  36 
4  36 
4  62 
4  44 
4  07 


4  37 
4  19 
406 


0  34 

1  27 


1  12 
1  10 
1  14 
1  20 

1  22 

2  4d 
2  56 


91  10 
94  10 

92  32 
78  01 


77  28 
71  32 
70  35 
68  12 
64  46 


67  20 


44  34 
46  16 

45  54 

48  27 

49  87 

51  44 
53  42 
63  15 
53  28 
56  06 

68  60 
68  56 
78  00 
70  53 
61  44 


69  15 
64  44 
61  30 


8  28 
21  50 


18  02 

17  36 

18  30 
20  00 
20  30 

42  00 

43  66 


Name. 


Madras. 
Madras. 
Madras. 
Madras. 


Charleston  . 
Melbourne  . 
Charleston  . 
Madras 


Charleston  . 
Charleston  . 
Charleston  . 
Charleston  . 


Tidal  dlfTerences. 
Time.  Height 


Page. 


249 
249 
249 
249 

113 
233 
113 


HW.     I     LW.        HW.      LW. 


Ratio, 
of 

ranges. 


Local  time. 

h.  m. 


h.  m, 
+  902 
-8  21 
-842 
-    6  57 

+  6  21 
+10  24 
+  407 


249  I  -  8  14 


113 
113 
113 
113 


Brest I  281 

Brest '  281 

Brest ■  281 

Brest ;  281 


Brest 

Liverpool  . 
Liverpool  . 
Liverpool  , 
Sheemess  . 


Sheerness  . 


Charleston  ., 
Charleston  .. 
Charleston  .. 
Charleston  . . 
Charleston  . 

Savannah  Entr 
Savannah  Entr. 
Savannah  Entr 
Savannah  Entr. 
Savannah  Entr, 

Savannah  Entr. 
Savannah  Entr 
Savannah  Entr 
Savannah  Entr 
Charleston 


281 
313 
313 
313 
297 


297 


113 
113 
118 
113 
113 

117 
117 
117 
117 
117 

117 
117 
117 
117 
113 


Savannah  Entr ...  1 17 

Charleston i  113 

Madras 249 

Halifax 57 

Sheemess I  297 


Halifax 67 

Halifax ,  67 

Nagasaki 181 

Nagasaki I  181 

Nagasaki i  181 

Madras 249 

Savannah  Entr. . .  •  117 


I 


+  4  13 
+  366 
+  327 
-066 


+  022 
+  3  18 
+  7  27 
+  5  12 


+  6  1S 
-8  10 
-  2  56 
-  2  18 
-823 


+  9  01 

-  7  82 
-8  23 
-653 

+  6  19 
+10  15 
+  868 

-  8  15 


+  4  06 
+  8  47 
+  828 
-  1  04 


+  0  15 
+  3  10 
+  7  20 
+  5  02 


+  609 
-343 

-  3  28 

-  2  60 
-3  12 


527 


-456 

-  2  17 
-264 
-134 

-  1  87 

+  002 

-  0  18 
+  1  27 
+  2  12 
+  4  13 


+  4  22     +  4  16 

+  4  24     +  4  10 

+  4  39  ,  +  4  16 

+  608  I  +  454 

+  4  27     +  4  12 


+  6  38 


-  5  04 
-228 
-805 

-  1  45 

-  1  48 

-005 

-  0  26 
+  1  20 
+  205 
+  407 


+  483 
+  8  47 
+  2  11 


+  8  27 
+  6  02 


+  4  31 
+  884 
+  206 


+  805 
+  6  16 


MeanLono 
WalerSprings. 

feeL 
-0.5 
-0.8 
0.0 
+0.8 

feeL 

-0.1 

-0.2 

0.0 

0.0 

-L6 
-0.2 
-0.1 
+Q.8 

+0.4 
0.0 

+0.6 
0.0 

-0.2 
-0.2 
-L6 

+0.6 
+0.6 
+0.4 

+  402 

+  3  42 

+  3  16 

+  2  52 

+  3  17 

+  8  13 

+  802 

+  268 

+  2  47 

+  243 

+10  18 

+10  15 

-239 

-  246 

+2.0 


-6.7 


-6.7 
-9.4 


+0.9  . 


-0.9 
-0.4 
-0.9 
-1.2 


-5.2  '  -0.8 


•1.3 
+3.3 
+9.6 
+2.2 


+0.2 
+1.1 
+2.0 
+0.6 


+3.8     +0.9 


+8.0 
+  2.4 
+1.0 
+6.3 

+2.7 

+4.1 
+2.0 
-0.2 
-0.1 
+0.1 

-0.3 
-0.2 
+1.8 

+2.6 
-0.4 


+6.0 

0.0 

-0.4 


-L6 


-2.0 
-1.5 
-1.2 
-0.2 
-0.5 
+L6 
-0.2 


+1.2 
+L2 
+1.0 
+1.6 
+L2 

+1.4 
+1.2 
+L0 
+0.9 
+L1 

+L1 
+L0 
+1.4 
+L6 
+0.8 


+2.0 

+0.8 

0.0 


0.0 


-0.2 


0.0 
0.0 
-0.8 
-0.2 
-0.2 
+0.2 
+L0 


Digitized  by 


Google 
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Interval. 


Range  of  tide. 


Mean. 


Tropic. 


HWI.      LWI.      HHWI.      LLWI. 


9 

10  I 

I  12  i 


450 
12  20 
12  00 

1  20 

1  38 
12  20 
11  50 

005 


1156 
11  38 
11  10 
650 


13 

400 

14 

6.56 

15 

1105 

16 

852 

17 

658 

18 

760 

19 

804 

20 

8  42 

21 

9(M 

22  '      5  29 


23| 
24 
25  I 
26 
271 

28 

29 

!30 

SI 


2  56 
533 
456 
6  15 
6  12 

6  40 
6  20 
805 
8  50 
10  50 

10  58 

11  00 
11  14 

11  43 

12  14 


11  09 
1134 

10  35  ! 


5  10 


A.  m. 
11  05 
7  00 

6  10 

7  40 

800 
6  10 
5  40 
620 


548 
529 
500 
0  40 


10  15 
0  46 
455 
2  39 


246 
137 

1  52 
230 

2  52 


11  42 


9  10 
11  46 
11  09 
003 
000 

027 
007 
152 
237 
438 

446 

4  40 
445 
523 

5  58 


5  01 
5  20 
420 


11  25 


43 

1165 

5  43 

44 

11  10 

458 

45 

1105 

453 

46 

10  50 

488 

47 

10  35 

4  23 

48 

6  20 

008 

49 

400 

10  13 

h.  m. 

5  17a 
12  51a 
12  25a 

1  416 

1  59?> 
12  51a 
12  08a 

0  265 


12  14a 
11  50a 
11  24a 
7  00a 


3  59a 
6  55a 
U  04a 
850a 


8  52a 

7  45a 

8  Ola 
839a 


Mean 

(Mn). 


lYopic  diurnal 
inequality. 


Spring!  Neap 


(Sg).   ((NpJ./-^- 


528a 

259a 
538a 

5  Ola 

6  19a 
6  16a 

6  41a 
6  22a 
8  07a 
8  52a 
10  56a 

11  05a 

11  07a 
1120a 
1149a 

12  22a 

U  14a 
11  42a 
10  46a 

11  356 

5  13a 

12  01a 
11  15a 
11  08a 
10  53a 
10  38a 
6  26a 
405a 

h.  tn. 

feet. 

feet.    1 

12  086 

1.8 

2.3  ! 

8  lla 

1.5 

2.0 

7  07o 

2.3 

3.0 

8S0a 

2.9 

8.8 

8  49a  .  3. 1 

7  22ai  1.4 

6  22a,  4.4 

7  10a  ,  2. 9 


6  29a 
4  53a 
4  18a 
0  10a 


10  18a 
0  476 
4  586 
2  436 


2  476 
1  406 

1  536 

2  316 
2466 


8  506 
11256 
10  466 

-  0  15a 

-  0  20a 

0  13a 
-009a 

1  34a 

2  19a 
4  31a 

4  37a 
4  32a 

4  3Sa 

5  16a 
5  49a 


4  55a 

5  lla 
4  06a 


5  076 


11  24a 


5  41a 
4  56a 
4  52a 
4  37a 
4  22a 
-  0  19a 
9  506 


4.3 
4.3 
3.1 
6.2 


8.9 
11.5 
8.9 
6.6 


10.2 
19.2 
23.5 
28.9 
15.1 


15.9 


6.9 
6.3 
5.1 
8.8 
6.6 

9.6 
7.6 
5.7 
5.8 
5.8 

5.4 
5.5 
7.1 
7.8 
3.9 


9.9 
4.3 
1.9 


11.5 


2.4 
2.9 
5.3 
6.2 
5.9 
3.6 
5.5 


4.0 
1.8 
5.7 
3.8 


5.6 
5.5 
4.0 
8.0 


12.0 
15.5 
12.0 
9.0 


18.5 
25.1 
31.2 
38.5 
19.7 


21.0 


9.4 
8.6 
7.0 
12.0 
9.0 

12.5 
10.0 
7.5 
7.6 
8.0 

7.5 
7.6 
9.9 
10.8 
5.4 


13.8 
5.9 
2.6 


8.7 


I 


feet. 
1.2 
1.0 
1.5 
1.9 

2.0 
0.9 
2.8 
1.9 


2.8 
2.9 
2.1 
4.2 


5.1 
6.6 
5.1 
3.8 


6.1 
12.3 
14.4 
17.6 

9.8 


9.8 


3.8 
3.4 
2.8 
4.8 
3.6 

6.0 
4.8 
3.6 
3.7 
3.0 

2.9 
2.9 
3.7 
4.1 
2.0 


5.1 
2.2 
1.0 


14.5         8.4 


3.1 

1.8 

3.0 

3.7 

2.1 

3.5 

6.7 

3.9 

6.2 

7.9  ' 

4.5 

7.2 

7.5  , 

4.3 

6.9 

4.9 

2.0 

3.9 

7.6 

3.0 

5.9 

Great 
tropic 


feet. 
2.9 
2.5 
3.5 
4.3 

4.5 
2.4 
6.1 
4.3 


6.0 
5.8 
4.4 
8.0 


8.3 
10.9 
8.8 
6.2 


9.8 
18.7 
22.3 
28.6 
14.6 


16.1 


7.4 
6.7 
5.5 
9.3 
7.1 

9.9 
7.9 
6.0 
6.0 
6.0 

5.6 
5.6 
7.4 
8.0 
3.8 


10.1 
4.1 

1.8 


12.6 


HWQ. 


feet. 
1.6 
1.5 
1.8 
2.0 

2.1 
1.4 
2.5 
2.0 


2.5 
2.6 
2.2 
3.1 


0.4 
0.4 
0.4 
0.3 


0.3 
0.8 
0.6 
0.6 
1.4 


2.1 
2.0 
1.8 
2.3 
2.0 

2.0 
1.8 
1.6 
1.6 
0.7 

0.6 
0.6 
0.7 
0.8 
0.5 


0.9 
0.6 
0.4 


0.1 


0.4 


0.2 
0.2 
0.8 
0.3 
0.3 
1.5 
1.8 


LWQ. 


feet, 
0.9 
0.8 
1.0 
1.1 

1.1 
0.8 
1.4 
1.1 


1.4 
1.0 
0.8 
1.1 


0.2 
0.2 
0.2 
0.2 


0.9 
1.4 
1.4 
1.5 
0.2 


1.5 


0.5 
0.5 
0.4 
0.6 
0.5 

0.4 
0.3 
0.3 
0.3 
0.6 

0.6 
0.6 
0.7 
0.7 
0.5 


0.8 
0.5 
0.8 


1.2 


0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 


Diurnal  wavp     ^^*^  ^^  ^^^^^^  ! 
uiumai  wave,  above  plane  of-| 

Varia- 
„^    ,  \  ■  tionof 

Tropic  I  the  com 

HW     Tropic  ;  Predic-  Tropic      oass 
inter-    '»"««  '  ♦«'-«"      t  i  €v    I    h»w«- 

val. 


A.    TO. 


13  51 
13  00 


6  80 


3  42 
3  44 
3  12 


6  26 


7  07 


14  24 


5  00 


feet. 
1.8 
1.7 
2.1 
2.3 

2.4 
1.6 
2.9 
2.3 


2,8 
2.7 
2.3 
3.3 


0.4 
0.4 
0.4 
0.4 


1.0 
1.6 
1.5 

1.7 
1.4 


2.1 
2.0 
1.8 
2.4 
2.0 

2.0 
1.8 
1.6 
1.6 

0,8 

0.9 
0.9 
1.0 
1.0 
0.7 


1.2 
0.8 
0.5 


0.6 


0.6 
0.6 
0.8 
0.9 
0.9 
1.5 
1.9 


Predic- 
tions. 

Tropic 
LLW. 

feet. 

feet. 

1.2 

1.3 

1.0 

1.2 

1.5 

1.6 

1.9 

1.9 

2.0 

2.1 

0.9 

1.1 

2.8 

2.8 

1.9 

1.9 

2.8 
2.8 
2.0 
4.0 


6.0 
7.8 
6.0 
4.5 


6.8 
12.6 
15.6 
19.2 

9.8 


10.5 


4.7 
4.3 
8.5 
6.0 
4.5 

6.2 
5.0 
3.8 
3.8 
4.0 

3.8 
3.8 
5.0 
5.4 

2.7 


6.9 
8.0 
1.3 


1.8 


1.6  I 
1.8 
3.4 
4.0  I 
3.8  ; 
2.4  I 
3.8 


2.8 
2.5 
1.9 
3.6 


4.2 
4.5 
4.2 
3.1 


5.0 
9.5 
11.3 
14.4 
7.1 


3.3 
3.0 
2.5 
4.3 
8.2 

4.5 
3.6 
2.6 
2.6 
2.8 

2.6 
2.6 
3.4 
3.9 
2.0 


1.5 
1.8 
3.2 
3.7 
3.6 
1.7 
2.6 


East, 
o 
42.0 
90.0 
87.0 
120.0 

182.  OE. 
158.  OW. 
139.  OW. 
148.  OW. 

West 

187.0 
127.0 
130.0 
81.5 

East, 

7.5W. 
5.0E. 
8.0E. 
4.3.  OW. 


West, 

48.0 
47.5 
61.0 
42.0 
48.0 


60.0 


44.5 
46.0 
46.5 
47.0 
48.0 

51.5 
56.5 
67.0 
57.5 
61.0 

70.0 
70.0 
80.0 
75.0 
65.0 


4.8  76.0 
2.1  67.0 
0.9  I  66.0 


1.6     26.5 


35.0 
35.0 
35.0 
36.0 
36.0 
46.5 
44.5 


Digitized  by 


Google 
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TABLE  3.— TIDAL  DIFFERENCES 


17 
18 
I  19 
20 
21 

22 

24 
25 
26 


NORTH  AMERICA  (East  Coast). 

LABRADOR. 

Eclipse  Harbor 

Nacnvak  Bay 

Nain 

Hopedale  Harbor 

Indian  Harbor 

Independent  Harbor 

Indian  Tickle 

Seal  Islands 

Venison  Tickle 

Occasional  Harbor 

Fishing  Ship  Harbor 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay,  Strait  of  Belle  Isle . . 

Red  Bay.  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  . . 

NEWFOUNDLAND. 

East  coast. 

PistoletBay 

Hare  Bay 

Canada  Bay 

Cat  Head,  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. 

Fogo  Harbor 

Barrow  Harbor,  Bona  vista  Bay  ... 

Hearts  Content,  Trinity  Bay 

Grace  Harbor,  Conception  Bay 

St.  Johns 

South  coast. 

Cape  Race , 

Trepaasey  Harbor 

St.  Mary  Harbor.  St.  Mary  Bay 

Cape  St.  Mary,  Placentia  Bay 

Woody  Island,  Placentia  Bay 

Burin  Harbor,  Placentia  Bay 

Great  Laun 

Miquelon  or  St.  Pierre  Island 

Brunet  Islands 

Grand  Bank  Harbor,  Fortune  Bay. 
Grand  le  Pierre  H.,  Fortune  Bay.. 
Breton  Harbor,  Fortune  Bay 

Hermitage  Cove 

Rencontre  Bay 

La  Hune  Bay 

Burgeo  Islands 

La  Poile  Bay ^ . . . 

Port  Basque 

Wett  coast. 

GuifqfSt.  Latprence. 

Codroy  Road 

St.  George  Harbor 

Frenchman  Cove,  Bay  of  Islands  . 

Bonne  Bay 

Cowhead  Harbor 

Hawke  Harbor 

Port  au  Choix 

Good  Bay 

Castors  Harbor,  St.  John  Bay 

St.  Genevieve  Bay 

QUEBEC. 

Ott{fqfSt.  Lawrence. 

Belles  Amour  Bay 

Mistanoque  Harbor , 

Antrobus  Island , 

Wapitagun  Harbor 


Lati- 

tude. 

North. 

o     / 

59  50 

59  05 

56  34 

55  25 

:a  30 

53  51 

53  34 

53  14 

52  58 

52  40 

52  36 

62  26 

62  19 

52  00 

61  45 

61  27 

61  32 

61  17 

60  45 

60  08 

49  32 

49  44 

48  40 

47  63 

47  42 

47  34 

46  39 

46  43 

46  65 

46  60 

47  47 

47  02 

46  56 

46  47 

47  16 

47  06 

47  09 

47  30 

47  32 

47  87 

47  33 

47  86 

47  40 

47  35 

47  58 

48  28 

49  00 

49  34 

49  55 

50  87 

50  44 

60  48 

60  54 

61  09 

61  27 

51  16 

50  38 

50  12 

)hic  po 

«ltion. 

Longitude. 

Arc. 

Time. 

WcM. 

O         1 

h.  m. 

64  10 

4  17 

63  20 

4  13 

61  44 

407 

60  20 

4  01 

57  30 

350 

56  55 

3  48 

66  00 

3  44 

56  42 

3  43 

55  46 

348 

55  47 

3  48 

5.^  45 

3  43 

55  38 

343 

55  44 

3  43 

55  63 

844 

56  26 

3  46 

56  23 

3  46 

65  45 

3  43 

55  55 

8  44 

56  08 

8  45 

56  41 

3  47 

55  15 

3  41 

54  16 

3  37 

53  36 

3  34 

53  23 

334 

53  13 

8  33 

52  42 

3  31 

63  07 

3  32 

63  33 

834 

53  85 

884 

54  12 

3  37 

54  13 

3  37 

55  11 

8  41 

55  33 

3  42 

56  09 

3  45 

55  66 

844 

56  44 

843 

54  46 

8  39 

55  47 

343 

55  65 

344 

56  87 

346 

66  60 

8  47 

57  37 

360 

58  28 

364 

59  07 

866 

59  24 

868 

68  21 

3  53 

68  09 

3  58 

67  57 

8  62 

57  47 

3  51 

57  12 

3  49 

67  21 

3  49 

57  12 

8  49 

56  67 

348 

66  4« 

3  47 

67  26 

8  60 

58  12 

853 

69  17 

8  57 

60  01 

400 

Standard  port  for 
reference. 


Name. 


Charleston  . 
Charleston  . 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
St.  Jonns . . . 
St.  Johns . . . 

Halifax 

Halifax 

Halifax 


St.  Johns  . . . 
Sandy  Hook 
Sandy  H(X)k 
St.  Johns.  . 
St.  Johns  . . . 

St.  Johns  . . . 
St.  Johns . . . 
St.  Johns  . . . 
St.  Johns . . . 
St.  Johns  . . . 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


Page, 


118 
113 


89 
89 


89 


53 
58 
57 
57 
57 


53 
53 

53 
53 
53 
53 
53 


S9 


89 


89 
89 


57 
67 
67 
57 
57 

57 
57 
57 
67 
57 


57 
67 
57 
57 


T 
Til 

idal  difference!*. 

1 
1 

ne. 

Height. 

HW. 

LW. 

time. 

HW.  j  LW. 

Local 

Mean  Lov 
WatcrSpringt. 

h.  m. 
+0  13 
-0  47 
-0  38 
-2  03 
-1  23 

h.  m. 
+0  02 
-0  58 
-0  87 
-2  07 
-1  27 

feet.      /€eL 
-0.8     +0.6 
-0.6     +0.7 
+0.9     +0.8 
+1.2      +0.8 
+  1.4      +0.8 

-0  53 
-1  06 
-1  03 
-0  66 
-0  55 

-0  57 
-1  10 
-1  07 
-1  00 
-0  69 

+0.4 
+0.6 
+0.2 
+0.2 
-0.4 

+0.7 
+0.7 
+0.7 
+0.7 
+0.6 

-0  49 
+0  23 
-0  19 
-0  35 
+0  57 
+1  57 

-0  58 
+0  21 
-0  21 
-1  12 
+0  10 
+1  09 

+0.2 
+0.9 

-2.0 
-2.0 
-1.2 

+0.7 
+0.1 
0.0 
0.0 
0.0 
0.0 

Tinie  meridian, 
GOP  W. 

+0  23 
+0  39 
-1  02 
-0  11 
-0  04 

+0  21 
+0  85 
-1  16 
-0  13 
-0  06 

-0.2 
+1.6 
0.0 
+1.0 
+0.6 

0.0 
+0.8 
+0.6 
+0.2 

0.0 

-0  07 
-112 
+0'08 
-0  01 
000 

-0  09 
-1  14 
+0  06 
-0  03 
000 

+0.9 
+0.8 
+0.6 
+0.9 
0.0 

+0.1 
+0.2 

0.0 
+0.1 

0.0 

-1  12 
-1  10 
-0  30 
+0  28 
+0  08 
+0  43 

-1  16 
-1  14 
-0  34 
+0  19 
-0  01 
+0  39 

+  1.0 
+  1.2 
+2.0 
+L7 
+1.6 
+1.0 

+0.8 
+0.8 
+1.0 
+0.9 
+0.8 
+0.8 

+0  14 
+0  86 
+1  04 
+0  48 
+105 
+0  62 

+0  10 
+0  31 
+  1  00 
+0  44 
+  1  01 
+0  48 

+  L6     +0.8! 
+  1.2  !  +0.8 
+1.0  1  +a8 
+0.8  1  +0.8 
+1.4     +a8 
+1.7     +0.9 
1 

+0  46 
+0  58 
+0  44 
+0  89 
+1  11 
+1  16 

+0  42 
+0  54 
+0  40 
+0  85 
+107 
+1  11 

+1.6 
+1.0 
+  1.0 

+a8 

+0.7 
+0.3 

+0.8 
+0.8 

+a8 
+a8 

+0.7 
+0.7 

+0  59 
+1  09 
+1  22 
+188 
+142 

+0  29 
+0  37 
+0  46 
+0  67 
+103 

-0.9 
-1.2 
-0.8 
-0.6 
-0.4 

+ai 
0.0! 

0.0 

0.0, 

0.0; 

+  1  65 
+  1  60 
+1  66 
+2  00 
+2  06 

+1  12 

+1  oe 

+1  13 

+1  16 
+1  21 

-0.5 
+1.0 
+0.8 
-1.2 
-0.2 

+0.1 
+0.2 
+0.8 

+0  47 
+2  20 
+2  24 

+2  28 

-0  01 
+1  25 
+121 
+0  26 

-1.6 
-0.5 
-1.2 
-1.2 

0.0 

+0.1 

0.0 

0.0 

Batin 

of 
ranges. 


Digitized  by 


Google 
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Interval. 


a 


1 

2 
S 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 
25 
26 


27 
28 
29 
30 

31 
32 


34  ; 
85 
36 
37  ' 


40  1 

41  ' 

^  I 

43 

44 


45 
46  . 

48  ! 
49 

50 
51 
52 
53 
54 


65 
56 
57 
58 


Mean. 


Range  of  tide. 


'  Tropic  diurnal 


Tropic. 


HWI.      LWI.      HHWI.      LLWI. 


h.  m. 
800 
700 
700 
5S0 

6  10 

640 
627 
680 
637 
688 

644 

7  12 
630 
730 
900 

10  00 


h.  m. 
1  48 
048 
048 
U  43 
12  23 

028 
0  15 
0  18 
0  25 
026 

082 
100 

0  18 

1  05 
225 
324 


I 


729 
828 
686 
660 
704 

705 
608 
723 
7  15 
7  12 


650 
650 
780 
820 
800 
885 

805 
823 
8  53 
838 
900 
842 

8  &5 
845 
880 
8  22 
850 
852 


8  50 
905 
920 
930 

9  40 

955 
950 
956 
10  00 
10  10 


845 
10  15 
10  15 
10  15 


1  17 

2  16 
024 
088 
0  52 

0  58 
12  16 

1  11 
1  03 
1  01 


038 
038 
1  18 
208 

1  48 

2  23 

1  53 

2  11 
2  41 
2  26 
2  48. 
280 

2  23 
2  83 
2  18 
2  10 
2  88 
2  40 


2  32 
2  45 

2  58 
306 
8  13 

3  24 
3  20 
325 
327 
385 


2  10 
883 

3  25 
226 


h.  m. 
806a 
706a 
6  57a 

5  27a 

6  07a 


686a 
624a 
6  26a 
633a 
684a 

6  40a 

7  08a 
6  26a 
6  57a 

8  27a 
980a 


7  24a 

8  25a 
6  S2a 

6  46a 

7  00a 

7  01a 
5  59a 
7  19a 
7  11a 
7  07a 


6  47a 

6  47a 

7  27a 

8  17a 

7  57a 

8  32a 

8  02a 
820a 
850a 
835a 
8  57a 
8  39a 

8  82a 
8  41a 
8  27a 
8  19a 
8  47a 
8  48a 


8  22a 
8  37a 

8  54a 
904a 

9  14a 

9  28a 
928a 
9  33a 
9  31a 
9  4.5a 


8  15a 

9  4aa 
9  45a| 
9  45a  I 


h.  m. 
1  215 

0  216 

1  076 
12  01a 
12  40a 

0  486 
0836 
0  386 
0456 

0  476 

0*526 

1  216 

0  426 

1  096 

2  296 
3286 


1  436 

2  836 
0446 
1  006 
1  146 

I  146 
12  87a 
1  346 
1  246 
1  266 


0  576 
0566 

1  346 

2  256 
2056 
2426 

2  116 
2  296 
3006 
2  446 
3066 
2  476  I 

2  406  I 
2  536 
2  376  ; 
2  286  I 

2  566 

3  006  I 


2  366 

2  496 

3  016 
3  096 
3  166 

3  286 
8  236 
8  286 
3  316 
3  386 


2  146 

3  376 
3  296 
2  306 


--        - 

- 

luequ 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

/eet. 

feet. 

feet. 

feet. 

/eet. 

3.7 

5.0 

2.0 

4.0 

1.5 

3.8 

5.2 

2.1 

4.1 

1.5 

4.9 

6.5 

3.0 

5.4 

1.3 

5.2 

6.9 

3.2 

5.7 

1.4 

5.8 

7.0 

3.2 

5.8 

1.5 

4.4 

5.8 

2.7 

4.9 

1.8 

4.6 

6.0 

2.8 

5.1 

1.3 

4.2 

5.5 

2.6 

4.7 

1.8 

4.2 

6.6 

2.6 

4.7 

1.3 

3.8 

6.0 

2.3 

4.3 

1.2 

4.2 

5.5 

2.6 

4.7 

1.3 

3.4 

4.5 

2.0 

8.8 

1.1 

2.7 

3.5 

1.6 

3.1 

1.0 

2.4 

3.1 

1.6 

2.9 

0.2 

2.4 

8.1 

1.6 

2.9 

0.2 

.   3.1 

4.0 

2.0 

3.7 

0.2 

2.5 

3.3 

1.5 

2.9 

1.0 

5.3 

7.0 

3.2 

5.8 

1.4 

4.0 

5.2 

2.4 

4.4 

1.2 

8.5 

4.6 

2.1 

8.9 

1.1 

3.2 

4.0 

1.9 

8.6 

1.1 

3.4 

4.5 

2.1 

8.8 

1.1 

8.3 

4.4 

2.0 

8.7 

1.1 

8.1 

4.1 

1.9 

8.4 

1.1 

8.4 

4.5 

2.1 

8.8 

1.1 

2.6 

3.3 

1.5 

2.9 

1.0 

4.9 

6.5 

3.0 

5.4 

1.8 

5.0 

6.6 

3.1 

5.5 

1.4 

5.7 

7.5 

3.5 

6.3 

1.5 

5.4 

7.2 

3.8 

5.9 

1.4 

5.3 

7.0 

8.2 

5.8 

1.4 

4.9 

6.5 

3.0 

5.4 

1.3 

5.3 

7.0 

3.2 

5.8 

1.4 

5.0 

6.6 

3.1 

5.5 

1.4 

4.9 

6.5 

8.0 

5.4 

1.3 

4.7 

6.2 

2.9 

5.2 

1.3 

5.2 

6.9 

3.2 

5.7 

1.4 

5.4 

7.1 

3.3 

5.9 

1.4 

6.3 

7.0 

3.2 

5.8 

1.4 

4.8 

6.3 

2.9 

6.3 

1.3 

4.9 

6.4 

3.0 

5.4 

1.8 

4.7 

6.2 

2.9 

5.2 

1.3 

4.6 

6.0 

2.8 

5.1 

1.3 

4.2 

5.5 

2.6 

4.7 

1.8 

3.3 

4.3 

2.1 

3.9 

0.2 

3.0 

3.9 

1.9 

3.6 

0.2 

3.5 

4.5 

2.3 

4.1 

0.2 

3.6 

4.6 

2.3 

4.1 

0.2 

8.8 

4.9 

2.5 

4.4 

0.2 

3.7 

4.8 

2.4 

4.3 

0.3 

5.0 

6.5 

3.2 

5.7 

0.3 

4.9 

6.4 

8.2 

5.6 

0.3 

3.2 

4.1 

2,1 

3.8 

0.3 

4.0 

5.2 

2.6 

4.6 

0.8 

2.8 

3.6 

1.8 

3.3 

0.6 

8.7 

4.8 

2.4 

4.3 

0.7 

3.1 

4.0 

2.0 

3.7 

1.0 

3.1 

4.0 

2.0 

3.7 

1.0 

LWQ. 


feet. 
0.4 
0.4 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.2 
0.2 
1.2 
1.2 
1.4 


0.2 
0.3 
0.8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.3 
0.3 
0.3 
0.8 
0.3 
0.8 

0.3 
0.3 
0.3 
0.8 
0.3 
0.8 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


1.4 
1.3 
1.4 
1.5 
1.5 

1.5 
1.7 
1.7 
1.4 
1.5 


1.8 
1.0 
1.0 
0.8 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


h.  m. 


6  20 


Tropic 
range. 


feet. 
1.5 
1.6 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.2 

1.3 
1.1 
1.0 
1.2 
1.2 
1.4 


1.0 
1.4 
1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 


1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 
1.3 


1.4 
1.3 
1.4 
1.5 
1.5 


Predic- 
tions. 


fwt. 
2.5 
2.6 
8.2 
3.4 
3.5 

2.9 
3.0 
2.8 
2.8 
2.5 

2.8 
2.2 
1.8 
1.6 
1.6 
2.0 


1.6 
8.5 
2.6 
2.8 
2.0 

2.2 
2.2 
2.0 
2.2 
1.6 


8.2 
8.8 
8.8 
3.6 
3.5 
3.2 

3.5 
8.8 
8.2 
3.1 
8.4 
3.6 

8.5 
8.2 
8.2 
8.1 
3.0 
2.8 


2.2 
2.0 
2.2 
2.3 
2.4 


2.4 

8.2 

8.2 

2.0 

2.6 

1.3 
1.5 
1.3 
1.3 


1.8 
2.4 
2.0 
2.0 


Tropic 
LLW. 


feet. 
1.7 
1.8 
2.3 
2.6 
2.7 

2.2 
2.3 
2.1 
2.1 
1.9 

2.1 
1.7 
1.4 
1.7 
1.7 
2.2 


1.3 
2.7 
2.0 
1.8 
1.6 

1.7 
1.7 
1.6 
1.7 
1.8 


2.5 
2.5 
2.9 
2.7 
2.7 
2.5 

2.7 
2.5 
2.5 
2.4 
2.6 
2.7 

2.7 
2.4 
2.5 
2.4 
2.3 
2.1 


2.2 
2.0 
2.3 
2.4 
2.5 

2.4 
3.2 
8.2 
2.2 
2.6 


1.9 
2.4 
2.1 
2.1 


Varia- 
tion of 
the  com- 
pass. 


Wert. 
o 
47.5 
45.0 
41.0 
39.0 
38.5 

38.0 
87.0 
87.0 
86.5 
86.0 

86.0 
36.0 
85.5 
85.0 
84.0 
84.0 


840 
88.5 
82.6 
81.6 
81.0 

82.0 
81.0 
80.0 
29.5 
29.5 


28.5 
28.5 
28.5 
28.5 
29.0 
28.0 

27.6 
27.0 
28.0 
28.0 
28.5 
28.5 

28.5* 
28.0 
28.0 
27.5 
27.0 
26.5 


27.0 
28.0 
29.5 
80.5 
81.0 

32.0 
32.0 
82.0 
32.5 
38.0 


38.5 
33.0 
31.0 
30.0 


Digitized  by 


Google 


842 


TABLE  3. -TIDAL  DIFFERENCES 


StaUon. 


i  Geographic  position. 

Longitude. 
Lati- 
tude. I 

Arc.     Time. 


NORTH  AMERICA  (EaSt 
Coast)  —Continued. 

QUEBEC— continued . 

QulfofSt.  Xatonence^-Contlnued. 

KegaahlcaBay '  50  11 

Little  Nata.shquan  Harbor '  50  12 

Ajppeetetat  Bay 50  19 

Mlngan  Harbor 60  17 


North. 


AnHcosti  Idand. 


West  Point  Light 

Bear  Bay 

East  Point 

Southwest  Point  Light . 


St.  LawreTice  River. 


Cape  Rosier  Light 

Cape  Magdalen  Light. 
Martin  River  Light... 

Carousel  Light 

Cawee  Island , 

Cape  Chatte  Light 


49  52 
49  31 
49  08 
49  24 


Point  de  Monts  Light '  49  20 


Matane  Light . 

Little  Metis 

Manieouagan  Shoal  Light. 
Father  Point  Light 


Bic  Island 

Tadousac,  Saguenay  River. . . 
Chicoutlmi,  Saguenay  River. 

Brandy  Pots  Light 

Murray  Bay 


Orignauz  Point  Light. 

Coudres  Island 

L'Islet 

Beaujeu  Channel 

Groaselsle 


Berthler 

St.  Laurent  Light,  Orleans  Island. 

Quebec  Dry  Dock 

St  Nicholas 


St.  Augustin 

Ste.  Croix 

Point  Platon  .... 
Grondine  Light . 


48  52 

48  41 

49  06 
48  31 

48  24 
48  09 
48  34 
47  52 
47  39 


47  30 
47  21  . 
47  08  I 
47  05  , 
47  02  ! 

46  56 
46  52  I 
46  49  I 
46  42  I 

46  45  ' 
46  37 
46  40 
46  36 


Cape  Roche  Light 46  33 

Batiscan  Light 46  81 

Champlain  Light 46  26 

Three  Rivers 46  20 


Qu^fqfSt.  Lawrence. 

O'Hara  Point  Light.  Oasp6  Bay... 

Cape  Despair  Light 

Maquereau  Point,  Chaleur  Bay . . . 

Carlisle,  Chaleur  Bay 

Carleton  Point,  Chaleur  Bay 


mew  BRUNSWICK. 


48  50 
48  26 
48  12 
48  01 
48  05 


Oul/qfSt.  Lavcrence. 

Campbellton.  Chaleur  Bay 48  01 

Dalhousie,  Chaleur  Bay 48  04 

Bathurst,  Chaleur  Bay 47  39 

Caraquette,  Chaleur  Bay 47  50 


47  55  I 
47  30  , 
47  16 
46  40  ' 


Miscou  Harbor,  Chaleur  Bay 

North  Tracadio  Gully  Light  . . .. 
Lower  Neguac,  Miramichi  Bay  . 
Richibucto  Head  Light 


Shediac  Island  Light. . 
Jourimain  Islet  Light . 
Cape  Tormentine 


46  15 
46  10 
46  07 


Wett. 


61  16 

6160 

63  00 

64  02 

64  32 

62  26 

61  39 

63  36 

48  52 

64  12 

49  16 

65  19 

49  13 

66  09 

50  06 

66  23 

49  50 

67  07 

49  06 

66  45 

I  h.  m. 
405 
407 
4  12 
4  16 


4  18 
4  10 
407 
4  14 


4  17 
4  21 

4  25 
4  26 
4  28 
427 


67  22  j 

67  33 

68  01  • 
68  12 
68  28 

68  53 

69  43 
71  O) 

69  41 

70  08 

70  02 
70  26 
70  22 
70  29 
70  40 

70  48 

71  08 
71  12 
71  24 

71  28 
71  45 

71  51 

72  04 

72  10 
72  15 
72  21 
72  33 


64  32 
64  18 

64  46 

65  20 

66  07 


66  40 
66  21 
65  87 
64  54 

64  29 

64  52 

65  08 
64  42 

64  32 
63  48 
63  46 


Standard  port  for 
reference. 


Name. 


Halifkx 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 


New  York . 
New  York . 
New  York . 
New  York . 
New  York . 
New  York  . 


Page. 


Tidal  differeneeK. 

Ratio 
Time.  Height.         of 


HW. 


LW. 


HW.  I  LW 


429 
4  30 
4  32 
4  83 
4  34 

4  36 
4  39 
444 
4  39 
4  41 


New  York . . 
New  York . . 
New  York . . 
New  York . . 
New  York . . 


New  York . 
New  York . 
New  York . 
New  York . 
New  York . 


4  40  New  York . 
4  42  New  York . 
4  41  New  York . 
4  42  ,  New  York  . 
4  43  !  New  York . 


New  York . 
New  York . 
New  York . 
New  York . 

New  York. 
New  York . 
New  York . 
New  York. 

New  York. 
New  York. 
New  York . 
New  York . 


4  43 
4  44 
4  45 
4  46 

446 
4  47 
4  47 

4  48 

4  49 
4  49 
4  49 
4  60 


4  18 
4  17 
4  19 
4  21 
4  24 


4  27 
4  25 

4  22 
420 

4  18 
4  19 
4  20 
4  19 

4  18 
4  15 
4  15 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifiix 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 


Ttme  meridian, 
6CP  W. 


Mean  Low  ^ 
^  Water  SpriHfff. 


85  ' 
85  . 
85  . 

85 ; 

85  , 

85 


85  I 
85  I 

85  I 
85  I 

85  I 

85 

85 

85 

Ho 

85 
85 
85 
H5 
85 

H5 
85 
85 
86 

85 

a5 

85 
85 

85 
85 
85 
85 


A.  m. 
+  2  48 
+  305  I 
+  3  20  ! 
+  6  55  I 


h.  III. 
+  1  08 
+  1  47 
+  203 

+  4  38 


+  6  41  '  +  5  18 

+  4  58     +336 

+  3  25     +  2  02 

6(M     +629 


+  6  07 
+  6  19 
+  6  27 
+  6  34 
+  6  38 
+  6  46 


feeL   • 

-  L2 

-  1.2 

-  L2 

-  0.5 


-  0.6 

-  1.2 

-  L6 
+  0.7 


/eel. 
0.0 
0.0 
0.0 

+0.1 


+  4  66   +  0.8  j  +0.4 
+  5  09    +1.6     +0.4 

-h  2.4 

+  3.2 

+  4.0 

-  7.5 


+  580 
+  629 
+  636 
+  620 


+0.4' 
+0.4 
+0.6 
+1.1 


Time  meridian, 
7/50  W. 


+  5  46 
+  5  49 
+  5  51 

+  5  54 
+  5  54 


+  5  22 
+  6  25 
+  5. 27 
+  606 
+  5  30 


+  5  59  I  +  5  38 

+  6  26  I  +  6  06 

+  6  43  I  +  7  42 

+  6  40  +  6  19 

i-  7  22  +7  10 


+  7  29 

+  7  58 
+  8  59 
+  9  19 
+  9  17 

+  9  34 

+  968 
+10  14  I 
+  10  49  I 

+  11  00 
+  11  45 
+11  66 
-12  10 


+  7  18 
+  750 
+  8  55 
+  9  16 
+  9  41 

+10  00 
+  10  36 
+  11  00 
+11  35 

+11  52 
+13  00 
+13  11 
-10  31 


+  6.6 

+1.0 

+  6.0 

+0.6 

+  7.6 

+1.1 

+  6.9 

+0.7 

+  8.4 

+1.2 

+  8.8 

+0.8 

+11.6 

+  1.0 

+  6.9 

+0.7 

+11.6 

41.0 

+  11.2 

+  1.4 

-11  52  -10  00 
-10  66  I  -  8  69 
-10  24     -  8  17 

-  9  61      -  7  35 

Tim^  meridian, 

6(P  W. 
+  7  05     + 


+  6  24, 
+  6  61  ■ 
+  7  18  1 
+  730 


6  48 
5  17 

5  52 

6  28 
6  47 


57 
67 
67 
57 

+  833 
+  7  41 
+  7  29 
+  7  12 

57 
57 
67 
57 

+  6  55 
+  8  11 
+  9  48 
-  1  39 

57 
57 
57 

000 
+  182 
+  2  37 

+  8  01 
+  6  67 

+  7  17 
+  700 

+  6  43 
+  8  14 
+  9  54 
-  1  31 

+  008 
+  1  40 
+  2  16 


+12.1 
+  U.6 
+  12,6 
+12.6 
+13.5 

+11.6 
+12.2  ■ 
+  9.6 
+11. -i 

+10.6 
+  9.1 

+  8.S 


+  1.2 

-  L4 

-  2.1 

-  3.2 


-  0.2 

-  0.8 

-  0.6 

-  0.5 
+  2.6 


+1.1 
+1.6 
+  1.0  I 
-.-1..5  ' 
-1.1 

+l.fi  . 
+L0' 
+0.8  ■ 
+1.4 

+1.4 
+1.2 
-*-1.2 

+o!6 

+0.4, 

+0.2  ! 

+0.1, 

0.0, 


0.0 

0.0 

+0.2 

+0.1 

+0.2 


-  12  I  -a2 

-  1.0 :    0.0 
-1,1    -ai, 


+0.1  o>: 

0.0  0.73 
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i 

Interval. 

Range  o£  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  ftea  level 
above  plane  of— 

Varia- 

1 
i 

Mean. 

Tro 

pic. 

Mean 

(Mn). 

r.r 

Neap 
(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

r«rf. 

k.  m. 

A.  m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

i 

10  30 

303 

10  00a 

3  076 

3.1 

4.0 

2.0 

3,7 

1.2 

0.6 

1.3 

2.0 

1.7 

29.0 

2 

10  45 

840 

10  16O 

3  446 

3,1 

4.0 

2.0 

3.7 

1.2 

0.5 

1.3 

2.0 

1.7 

29.0 

3 

10  55 

3  51 

10  25a 

8656 

3.1 

4.0 

2.0 

3.7 

1.2 

0.5 

1.3 

2.0 

1.7 

28.6 

4 

101 

622 

0  346 

6266 

3.7 

4.8 

2.4 

4.3 

1.4 

0.6 

1.5 

2.4 

2.0 

27.6 

5 

146 

700 

1  186 

7  046 

3.7 

4.8 

2,4 

4.3 

1.1 

0.5 

1.6 

2.4 

2.0 

27.0 

6 

0  10 

525 

12  06a 

5  296 

3.1 

4.0 

2.0 

3.7 

1.1 

0.5 

• 

1.3 

2.0 

1.7 

27.5 

1    7 

1105 

365 

10  35a 

8  596 

2.8 

3.6 

1.8 

3.3 

1.1 

0.5 

1.3 

1.8 

1.6 

27.6 

1    ^ 

1  12 

7  15 

0  466 

•  7  186 

4.9 

6.0 

3.7 

5.4 

1.2 

0.6 

1.5 

3.0 

2.8 

27.0 

9 

125 

6  40 

1  216 

7  036 

4.9 

5.6 

4.1 

5.3 

1.6 

0.8 

1        1.8 

2.8 

2.4 

25.6 

10 

133 

6  50 

1  276 

7  156 

5.6 

6.4 

4.7 

6.0 

1.8 

0.8 

'        2.0 

3.2 

2.8 

25.6 

11 

137 

5  57 

1  326 

7206 

6.4 

7.3 

5.4 

6.8 

1.9 

0.9 

2.1 

3.6 

3.2 

26.0 

12 

1  43 

705 

1  386 

7  27& 

7.1 

8.1 

6.0 

7.6 

2.0 

0.9 

2.2 

4.0 

3.6 

26.0 

IS 

146 

7  10 

1406 

7  316 

7.9 

9.0 

6.6 

8.4 

2.0 

1.0 

2.8 

4.5 

3.9 

25.0 

11 

1  55 

756 

1  556 

8  136 

10.8 

13.0 

8.3 

12.0 

2.0 

1.2 

2.5 

6.6 

6.0 

24.5 

■15 

153 

7  56 

1  496 

8  136 

9.9 

12.0 

7.7 

11.2 

2.6 

1.1 

2.6 

6.0 

5.5 

24.5 

16 

1  55 

758 

1  516 

8  166 

9.7 

11.0 

8.1 

10.3 

2.6 

1.1 

2.6 

5.5 

4.8 

23.5 

^'  I 

1  55 

758 

1  516 

8  156 

10.8 

13.0 

8.3 

12.2 

2.7 

1.1 

2.7 

6.5 

6.0 

23.0 

18 

1  57 

736 

1  536 

7  536 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

6.2 

28.6 

19  1 

156 

7  59 

1  526 

8  156 

11.6 

14.0 

9.0 

13.0 

2.8 

1.1 

2.7 

7.0 

6.4 

22.5 

;2oi 

159 

806 

1  556 

8  216 

12.3 

14.0 

10.3 

12.9 

3.0 

1.2 

2.9 

7.0 

6.1 

22.0 

121 

2  23 

830 

2  206 

8  456 

15.0 

17.0 

12.6 

16.7 

3.3 

1.3 

3.2 

a5 

7.4 

21.5 

122 

2^1 

10  00 

2  806 

10  176 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

5.1 

20.0 

,23 

2  37 

8  43 

2  346 

8686 

16.0 

17.0 

12.6 

16.7 

3.3 

1.3 

3.2 

8.6 

7.4 

21.0 

24 

3  17 

9  32 

3  116 

9  476 

14.1 

17.0 

10.9 

15.8 

3.3 

1.3 

3.2 

8.6 

7.7 

20.5 

25  , 

3  25 

9  41 

8  226 

9566 

16.4 

17.5 

12.9 

16.1 

3.3 

1.4 

'        3.3 

8.8 

7.6 

20.6 

2t>, 

3  51 

10  10 

3486 

10  266 

14.5 

17.6 

11.2 

16.2 

3.8 

1.4 

1        8.8 

8.8 

8,0 

20.0 

27  1 

454 

11  17 

4  516 

11  816 

15.9 

18.0 

13.3 

16.6 

3.4 

1.4 

1        3.3 

9.0 

7.9 

19.5 

1  '^ 

6  12 

11  36 

5096 

11606 

15.4 

18.5 

11.9 

17.1 

3.4 

1.4 

3.8 

9.2 

8.4 

19.5 

29 

509 

12  00 

6066 

12  146 

16.8 

19.0 

14.1 

17.5 

3.5 

1.4 

3.4 

9.6 

8.8 

18.5 

30 

526 

12  19 

6236 

008a 

14.5 

17.6 

11.2 

16.2 

3.3 

1.4 

3.4 

8.8 

8.0 

18.5 

31 

6  49 

029 

5  466 

0  44a 

15.5 

17.6 

13.0 

16.2 

3.4 

1.4 

3.3 

8.8 

7.7 

18.5 

32 

604 

0  52 

6  026 

106a 

13.1 

14.9 

10.9 

13.6 

3.0 

1.3 

17  43 

3.0 

7.4 

6.4 

17.5 

33 

638 

1  26 

6356 

1  42a 

14.1 

17.0 

1U.9 

15.7 

3.2 

1.3 

2.8 

8.6 

7.7 

17.6 

34 

6  49 

1  43 

6  466 

200a 

13.7 

16.5 

10.6 

16.3 

3.1 

1.2 

2.8 

8.2 

7.4 

17.5 

35 

7  33 

2  50 

7  296 

3  08<i 

12.5 

15.0 

9.6 

14.0 

3.0 

1.2  , 

2.6 

7.6 

6.8 

17.0 

30 

7  43 

3  01 

7  386 

8  21a 

12.1 

14.5 

9.3 

13.6 

3.0 

1.1 

2.4 

7.2 

6.6 

17.0 

37 

8  21 

40b 

8  166 

429a 

7.6 

8.6 

6.4 

8.1 

2.4 

1.0 

2.3 

4.3 

8.7 

16.6 

38 

844 

438 

8  386 

503a 

5.3 

6.0 

4.4 

6.7 

2.0 

0.8 

1.9 

3.0 

2.6 

16.5 

39 

9  41 

6  89 

9356 

606a 

2.8 

3.2 

2.3 

3.1 

1.4 

0.6 

1.4 

1.6 

1.4 

16.6 

40 

10  12 

6  21 

10  036 

7  01a 

2.2 

2.5 

1.8 

2.6 

1.8 

0.6 

1.2 

1.2 

1.1 

16.5 

41 

10  44 

702 

10  826 

766a 

1.1 

1.3 

0.9 

1.3 

0.9 

0.4 

0.9 

0.6 

0.6 

16.0 

42 

209 

7  30 

1  406 

7  3-16 

4.1 

6.0 

3.1 

4.7 

1.4 

0.3 

1.4 

2.6 

2.2 

25.6 

43 

1  29 

700 

1036 

7036 

3.5 

4.5 

2.3 

4.1 

1.4 

0.3 

1.4 

2.2 

2.0 

26.0 

44 

1  54 

7  38 

1266 

7  376 

3.6 

4.7 

2.8 

4.2 

1.6 

0.3 

1.5 

2.4 

2.0 

24.0 

45 

2  19 

807 

1  526 

8  116 

8.7 

4.8 

2.4 

4.8 

1.6 

0.3 

1.5 

2.4 

2.1 

24.0 

46 

228 

8  23 

2  066 

8  266 

6.6 

8.0 

4.9 

7.8 

1.7 

0.3 

1.7 

4.0 

3.4 

23.5 

47 

328 

9  84 

3096 

9  376 

8.3 

10.0 

6.1 

9.1 

2.0 

0.3 

2.0 

5.0 

4.8 

28.0 

48 

2  38 

8  82 

2  186 

8  356 

7.4 

9.0 

6.5 

8.2 

1.9 

0.3 

1.9 

4.6 

8.8 

28.0 

49 

2  29 

866 

2066 

8586 

4.9 

6.8 

8.2 

5.6 

1.7 

0.3 

1.7 

3.2 

2.6 

23.0 

60 

2  14 

840 

1496 

8436 

4.2 

6.4 

2.7 

4.8 

1.6 

0.3 

1.6 

2.7 

2,2 

23.0 

51 

1  59 

825 

1  296 

8296 

3.1 

4.0 

2.0 

8.7 

1.8 

0.3 

1.3 

2.0 

1.7 

24.0 

52 

3  14 

966 

2  376 

10  006 

1.9 

2.4 

1.2 

2.2 

1.1 

0.4 

1.1 

1.2 

1.1 

24.0 

53 

450 

11  34 

4  136 

11  396 

1.8 

2.8 

1.2 

2,2 

0.9 

0.6 

1.0 

1.2 

1.1 

23.6 

54 

550 

0  10 

5  176 

0  14a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.6 

1.1 

1.4 

1.8 

28.0 

56 

730 

160 

6  676 

1  64a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.9 

1.1 

1.4 

1.4 

22.5 

56 

905 

326 

8366 

3  29a 

8.2 

4.2 

2.1 

8.8 

0.6 

1.0 

1.4 

2.1 

2.0 

23.0 

57 

10  09 

4  01 

9  416 

406a 

3.8 

4.0 

2.6 

4.0 

0.6 

1.4 

1.4 

2.0 

2.1 

23,0 

Digitized  by 


Google 


344 


TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 

16 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 

26 
27 
28 
29 
30 
81 
32 

1 

33 
34 
36 
36 
37 

38 
39 
40 
41 
42 

43 
44 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  difTerences. 

ght. 

Lati- 
tude. 

North. 
c    / 
47  04 
46  4M 
46  34 
46  28 
46  26 

46  27 
46  20 
46  10 
46  01 
46  12 

46  23 
46  13 
46  24 

46  53 

47  14 
47  23 

45  52 

46  45 
46  41 
45  58 
45  39 

45  42 

46  00 

46  38 

47  02 

46  49 
46  17 
46  13 

45  59 

46  65 
45  41 
45  80 

45  31 
45  23 
45  21 
45  12 
45  10 

44  59 
44  53 
44  46 
44  42 
44  40 

43  57 

43  55 

44  28 
44  35 
44  28 

44  23 
44  08 
44  02 
43  56 
43  48 

Longi 

Arc. 



We 

o      t 

63  69 

64  08 
63  45 
63  17 
62  45 

61  58 

62  17 
62  31 

62  27 

63  07 

62  49 

63  29 

63  47 

64  14 

60  08 
6157 

63  40 

68  10 
62  40 
6165 

61  65 

61  32 
61  32 
61  00 
60  23 

60  20 
60  82 
60  13 

59  48 

69  67 

60  50 

61  03 

61  15 
61  29 

60  59 

61  08 

61  41 

6158 

62  31 

62  48 

63  01 
63  35 

59  55 

60  00 
63  50 

63  68 

64  17 

64  18 
64  35 
64  42 
64  49 
64  56 

tude. 
Time. 

tt. 

h.m. 
4  16 
4  16 
4  15 
4  13 
4  11 

408 
4  09 
4  10 
4  10 
4  12 

4  11 
4  14 
4  15 
4  17 

4  01 
408 

4  15 
4  18 
4  11 
408 
406 

406 
406 
4  04 
4  02 

4  01 
4  02 
4  01 

3  59 
400 

4  03 
4  04 

4  05 
406 
4  M 

406 
4  07 

4  08 
4  10 
4  11 
4  12 
4  14 

4  00 
400 
4  15 
4  16 
4  17 

4  17 
4  18 
4  19 
4  19 
4  20 

Name. 

Pagf. 

67 
57 
57 

57 
57 

57 
57 
57 
67 
57 

57 
57 

57 
57 

57 
57 

57 
57 
57 
57 
57 

57 
57 
57 
57 

57 
57 
57 
57 
57 
57 
57 

57 
57 
57 
57 

57 

57 
57 
57 
57 
57 

57 
57 
57 

11 

67 
57 
57 
57 
57 

Til 
HW. 

Timenu 
6<f> 

h.m. 
+  9  13 
+10  36 
+10  43 
+10  88 
+10  59 

+  037 
+  0  57 
+  1  22 
+  1  17 
+  2  46 

+  3  46 
+  206 
+  304 
+  954 

+  0  44 
+  1  05 

+  2  60 
+  2  18 
+  2  14 
+  1  29 
+  1  45 

+  1  44 
+  1  12 
+  1  06 
+  0  49 

+  0  25 
+  039 
4-020 
+  0  10 

-  003 

-  030 
+  0  11 

+  022 
+  023 

-  0  01 
+  002 

-  0  16 

+  005 
+  0  13 
+  0  02 
-006 
000 

-  033 

-  1  33 

-  003 
000 

-  0  01 

+  0  08 
+  0  01 
+  006 
+  020 
+  0  18 

nc- 
LW. 

Hei 

Ratio 

of 
range& 

HW. 

LW. 

NORTH  AMERICA  (East 
CJOAST)— Ckjntimied. 

PRINCE  EDWARD  ISLAND. 

Gu^f  0/  St.  Lawrence— CouUnutai . 
North  Point  Light 

Halifax 

eridian, 

w. 

h.m. 
+  9  16 
^10  89 
+10  46 
+10  41 
+U02 

+  028 
+  0  18 
+  060 
+  033 
+  2  21 

Mean 
Wattri^ 

feel. 
-2.6 
-2.6 
-3.2 
-3.4 
-3.6 

-8.5 
-1.9 
-2.1 
-1.0 
-1-0.9 

! 

Low 
iprhtgg. 

ffjet. 
-0.2 
-0.2 
-0.2 
-0.2 
-0.4 

-0.8 

-0.1 

0.0 

0.0 

+0.3 

+0.6 
+0.3 
+0.2 
-0.2 

-0.1 
-0.2 

+0.2 
+0.2 

0.0 
-0.2 

0.0 

0.0 
0.0 
0.0 
0.0 

-0.1 
+0.1 

0.0 
+0.1 

0.0 
+0.1 

0.0 

0.0 
+0.2 
+0.1 
+0.2 
+0.1 

+0.1 

0.0 

+0.1 

+0.2 

0.0 

-0.1 
-0.2 
+0.3 
+0.2 

+a8 
+a8 

+0.4 

+a8 

+0.3 
+0.2 

O.i'i 

Alberton 

Richmond  Harbor 

Halifax 

0.42 

Halifax 

O.S 

Grand  Rustico  Liffht 

St.  Peters  Harbor  Light 

East  Point  Light 

Halifax 

0.2S 

Halifax 

0.23 

Halifax 

0.26 

Souris ^ 

Georgetown  Harbor  Light  . . . .' 

Halifax 

0.59 

Halifax 

0.54 

Cape  Bear  Light 

Halifax 

0.75 

Charlottetown 

Hillsboro  River  Head 

Halifax 

1.15 

Halifax 

+  2  47      +3.2 
+  2  14      +0.9 
+  2  48     +0.2 
+10  02     -ifi 

1.62 

Crapaud  Light 

Halifax 

1.15 

Bmnmer^fie,  Bedennc^  Bay 

Halifax. 

1.01 

Minimegash  Light 

HiLKfaT  ., 

0.45 

ISLANDS. 

Ou{f  of  St.  Lawrence. 
St.  Paul  Island,  Northeast  Light . . . 

NOVA  SCOTIA. 

OulS  qf  St.  Lawrence. 
Pugwash  Harbor  Light 

Halifax 

HaUlax 

Halifax 

Halifax 

+  0  13 
+  083 

+  2  18 

-2.3 
-2.6 

0.0 

0.49 
0.42 

0.** 

TatamagoiYche  Harbor .,,.-..,.,... 

+  1  46  1  -*-0.6 

!.(► 

Pictou  Sarbor  Light 

Halifax 

+  1  38 
+  0  57 
+  1  18 

+  1  16 
+  0  42 
+  036 
+  0  19 

+  025 
+  089 
+  020 
+  0  10 

-  003 

-  080 
+  0  11 

+  0  22 

-1.2 
-2.2 
-2.0 

-2.0 
-1.6 
-2.3 
-2.0 

-0.7 
+0.7 
-0.2 
+0.8 
-0.2 
+0.7 
-0.2 

.4-0.4 

0.70 

Gaoe  Geonre  Light 

Halifax 

O.M 

Pomquet  Harbor 

Halifax 

0.56 

CAPE  BRETON  ISLAND. 

Gulf  qf  St.  Lawrence. 

Gut  of  Canso,  North  Entrance 

Port  Hood  Light 

Halifax 

0.5^ 

Halifax 

Halifax 

Halifax 

0.63 

Chetican  Island  Light 

0.49 

Cape  North 

0.W 

(hdercoaa. 
Neal  Harbor 

Halifax.... 

0.fC 

St.  Anne  Harbor  Light 

Halifax 

1.15 

Sydney  Harbor  Light 

Halifax 

0.96 

Menadou  Bay 

Louisbursr  Harbor  Lijrht 

Halifax 

1.05 

Halifax 

Halifax.     . 

0.96 

St  Peter  Bav  Liirht 

1.15 

Arichat  Harbor  Light 

Halifax 

0.9? 

NOVA  SCOTIA. 

(hUer  ctMst. 

Gut  of  Canso,  South  Entrance 

Guysboro  Light 

Halifax 

1.06 

Halifax 

+  0  23  ,  +1.0 
-0  01     +1.1 
+  0  02     +1.2 
-0  16     +1.1 

+  0  05  ,  +1. 1 
+  0  13     +L2 
+  0  02  1  +1.1 
-006     +1.0 
0  00        0.0 

-033     -1.1 

-  1  83     -1.0 

-  0  08     +2. 1 
0  00     +L8 

-  0  01      +2. 1 

1,22 

Can.so  Harbor  Liirh  t 

Halifax 

1.24 

Whitehaven 

Halifax 

127 

Country  Harbor,  Island  Harbor  — 
LL<icomb  Harbor  Light 

Halifax 

1.24 

Halifax 

1.24 

Sheet  Harbor               .... 

Halifax 

\.'S^ 

Ship  Harbor 

Halifax 

1.24 

.Tedore  Harbor         

Halifax 

1.'.2 

Halifax 

Halifax 

I.OO 

Sable  Island,  north  .side 

Halifax 

0.77 

Sable  Island,  south  side 

Halifax 

o.» 

45 

Blind  Bay 

Halifax 

1.43 

46 

St  Manraret  Bay 

Halifax 

Halifax 

Halifax 

1.86 

47 

Mahone  Bay 

1.43 

48 
49 

Tjunenbunr .  . 

+  008 
+  0  01 
+  006 
+  020 
+  0  18 

+1.6 

+2.4 
+2,6 
+2.1 
+2.4 

l.SS 

Port  Medwav 

Halifax 

1.50, 

50 

TjlverDOol  Bay.            .•••.. 

Halifax 

1.52  i 

51 
52 

Port  Mouton 

Halifax 

1.43 

Port  Ebert               

Halifax 

1.5t» 

1 
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Range  of  tide. 


HWI. 


8  I 
9 
10 

11 
<  12 
.  13 
'  14 


15  , 

I  16  I 


17 

'18 

'  19 

20 

21 


22 

2:}  I 

2-1  I 

\2h 


26 

■27 

l29 
30 

.31 
32 


331 
34 

36  ' 
37 


39  . 
40, 
41  . 

42' 

43 

U  • 

45 ; 

46 
47  ' 

48 
49  ' 
fiO 
51 


A.  m. 

h.  m. 

4  19 

11  00 

5  42 

12  23 

560 

006 

5  47 

003 

6  10 

0  26 

8  16 

220 

885 

209 

859 

2  40 

854 

2  23 

10  21 

409 

1121 

436 

939 

400 

10  86 

433 

500 

11  45 

1 

830  I 
845 


10  22 
9  52 
960 
908 
925 


926 
853 
860 
835 


8  11 
8  25 
8  06 
800 
7  45 
7  15 
755 


8  05 
7  43 
7  45 
7  25 

7  45 
7  50 
7  39 
7  30 
7  33 

7  15 

6  16 
730 

7  82 
730 

7  89 
7  31 
736 
7  49 
7  46 


2  12 
2  25 


4  03 
3  33 
3  22 

2  49 

3  09 


3  10 
236 
2  32 
2  17 


2  24 
2  37 
2  19 
2  11 
1  57 

1  27 

2  07 


2  17 
2  17 
1  55 
1  57 
1  37 

1  57 

2  03 
151 
1  42 
1  46 

1  27 

0  27 

1  42 
1  44 
1  42 

1  51 
1  43 

1  47 

2  01 

1  5S 


h.  m. 
8  425 

5av> 

5  086 
5035 
5  17b 

7286 
8036 
8  256 

8  25/) 

9  586 

11  026 
9  166 

10  126 
4  286 


7  556 

8  086 


9  576 
9296 
9226 
8356 
8  526 


8586 
8  216 
8  166 
8  026 


7  46a 

8  14a 
7  o8a 
7  46a 
7  31a 
7  02a 
7  41a 


7  54a 
7  57a 
7  31a 
7  33a 
7  ISa 

7  dSUi 
7  38<t 
7  27a 
7  18a 
7  21a 

6  59a 
5  59a 

7  19a 
7  20a 
7  19a 

7  27a 
7  21a 
7  24a 
7  38a 
7  36a 


h.  m. 
11  056 
0  03<t 
0  12a 
009a 

0  32a 

2  26a 
2  13a 
2  45a 
2  27a 
4  12a 

4  39a 
4  03^1 

1  d6a 
11  606 


2  16a 
2  30a 


4  06a 
3  36a 
3  26a 

2  53a 

3  13a 


Mean    Spring 

(Mn).  '   CSg). 


Neap 

(Np). 


3  14a 
2  40a 
2  37a 
2  21a 


2  296 
2  4«> 
2  246 
2  1«> 
2  046 

1  336 

2  146 


2  23^1 
2  236 
2  016 
2  036 
1  436 

2036 
2096 
1  576 
1  486 
1  626 

1  356 

0  3.V) 

1  486 
1  50/> 
1  486 

1  576 
1  486 

1  526  I 

2  076  I 
2  046 


.feet. 

feet. 

1.9 

2.4 

1.9 

2.4 

1.4 

1.8 

1.2 

1.6 

1.0 

1.8 

I 


1.1 

2.6 
2.8 
3.2 
4.9 

6.9 
4.9 
4.3 
1.9 


2.1 
1.8 


4.2 
4.6 
8.0 
2.2 
2.4 


2.4 
2.7 
2.1 
2.4 


3.7 
4.9 
4.1 
4.5 
4.1 
4.9 
4.1 


4.6 
5.2 
5.3 
5.4 
5.3 

5.3 
5.4 
5.3 
5.2 
4.3 

3.3 
3.4 
6.1 
5.8 
6.1 

5.7 
6.4 
6.5 
6.1 
6.4 


1.4 
3.2 
3.0 
4.2 
6.4 

9.0 
6.4 
6.6 
2.4 


2.7 
2.8 


5.4 
6.0 
8.9 
2.8 
3.1 


3.1 
3.5 
2.7 
3.1 


4.5 
6.0 
5.0 
5.5 
5.0 
6.0 
5.0 


5.6 
6.4 
6.5 
6.6 
6.5 

6.5 
6.5 
6.6 
6.4 
6.2 

4.0 
4.1 
7.5 
7.1 
7.6 

7.0 
7.9 
8.0 
7.5 
7.8 


Great 
tropic 

(Gc). 


feet. 
1.2 
1.2 
0.9 
0.8 
0.6 

0.7 
1.6 
1.5 
2.1 
3.2 

4.5 
8.2 
2.8 
1.2 


1.4 
1.2 


2.7 
8.0 
2.0 
1.4 
1.6 


1.6 ; 

1.8  I 

1.4 

1.6 


2.8 
3.7 
3.1 
3.4 
8.1 
3.7 
3.1  I 


3.4 
3.9 
4.0 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
3.2 

2.5 
2.6 
4.6 
4.4 
4.6 

4.3 
4.8 
4.9 
4.6 
4.8 


feet. 
2.2 
2.2 
1.8 
1.5 
1.3 

1.4 
3.0 
2.8 
3.8 
5.5 

7.7 
5.6 
4.9 
2.2 


2.6 
2.2 


4.8 
5.2 
3.5 
2.7 
2.9 


2.9 
3.2 
2.6 
2.9 


4.1 
5.3 
4.4 
4.8 
4.4 
5.8 
4.4 


5.0 
5.6 
5.7 
5.8 
5.7 

5.7 
5.8 
5.7 
5.7 
4.7 


8.7 
6.5 
6.2 
6.5 

6.1 
6.8 
6.9 
6.5 
6.8 


Tropic  diurnal 
inequality. 


rkiii*«ioi  w»<>  '  Mean  sea  level 
Diurnal  wave,  aboveplaneof- 


HWQ. 


LWQ. 


I 


Tropic  I  ! 

HW     Tropic  Predic-  Tropic 
inter-  I  range,     tiong.     LLvV. 

val. 


Varia- 
tion of 
the  com- 
paw*. 


feet. 
0.9 
0.8 
0.6 
0.6 
0.6 

0.2 
0.2 
0.3 
0.4 
0.8 

1.4 
1.4 
1.4 
1.0 


0.1 
0.1 


0.6 
0.8 
0.3 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 


0.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 


0.5 
0.5 
0.5 
0.5  : 
0.5 

0.4  I 
0.4  I 
0.6  I 
0.6 

0.6  I 

0.6  ' 

0.6 

0.6 

0.6 

0.6 


feel. 
0.4 
0.4 
0.6 
0.6 
0.6 

0.8 
1.2 
1.2  I 
1.4 
1.4 

l.G 
1.4 
0.6 
0.5 


l.I 
1.0 


1.5 
1.5 
1.3 
1.1 
1.2 


1.2 
1.3 
1.1 
1.2 


1.0 
1.0 
0.9 
0.9 
0.9 
1.0 
0.9 


0.5 

0.9 

0.5 

1.0 

0.6 

1.0 

0.5 

1.0 

0.6 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.8 
0.8 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


h.  m. 


15  04 


8  20 


feet. 
1.1 
1.1 
0.9 
0.8 
0.8 


1.1 
1.0  I 


1.6 
1.6 
1.3 
1.1 
1.2 


feet 

fea. 

1.2 

1.2 

1.2 

1,2 

0.9 

1.0 

0.8 

0.9 

0.6 

0.8 

1.1 
1.1 

1.0 
1.0 

1.1 

1.0 


1.0 

1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 

1.0 

0.9 
0.9 
1.2  . 

1.2  I 

1.2, 

u\ 

1.2  I 
1.2  , 
1.2 


1.4 
1.2 


2.7  , 
8.0 

2.0  I 

1.4 

1.6 


1.2 

1.6 

1.3 

1.8 

1.1 

1.4 

1.2 

1.6 

2.2 

8.0 

2.5  . 

2.8 

2.5 

8.0 

2.5  I 


2.8 
3.2 

3.2  I 

3.3  ' 
3.2 

3.2 
3.2  , 
3.2  ' 
3.2  I 
2.6  I 

2.0  ' 
2.0 
3.8 
3.6 

3.8 

3.6 
4.0  i 
4.0 
8.8 
3.9  I 


0.8 

0.7 

1.0 

1.2 

1.6 

1.7 

1.2 

1.5 

1.6 

1.4 

2.1 

2.2 

1.7 

3.2 

3.0 

2.0 

4.5 

4.0 

1.7 

3.2 

2,9 

1.6 

2.8 

2.3 

1.1 

1.2 

1.1 

.1 

1.6 
1.3 


2.8 
3.0 
2.0 
1.6 
1.7 


1.7 
1.9 
1.5 
1.7 


2.8 
2.8 
2.3 
2.5 
2.3 
2.8 
2.3 


2.6 
3.0 
3.0 
3.0 
3.0 

3.0 
8.0 
3.0 
3.0 
2.6 

1.9 
1.9 
3.4 
3.2 
3.4 

3.2 
3.6 
3.6 
3.4 
3.6 


Wett. 
o    , 

24.0  ' 

24.0 

23.6 

24.0 

24.0 

24.5 
24.0 
24.0 
23.5 
23.0 

24.0 
23.0 
23.5 
24.0 


26.0 
25.0 


22.6 
22.5 
22.5 
23.5 
23.5  I 


24.0 
24.0 
25.0 
25.5 


25.5 
25.0 
25.0 
25.0 
25.0 
24.5 
24.0 


24.0 
23.5 
28.5 
23.5 
23.0 

22.5 
22.0 
22.0 
21.5 
21.5 

22.0 
22.0 
21.0 
21.0 
20.5 

20.0 
20.0 
20.0 
19.5 
19.5 
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station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NOVA  SCOTIA— continued. 

Outer  cocMt— Continued. 

RugKed  Island  Harbor 

ShelDurne 

Negro  Harbor 

Barrington 

Cape  Sable  Light 

Bay  of  Fwndy.        , 

Seal  Uland  Light 

Pubnico 

Argyle 

Yarmouth 

Grand  Passage,  St.  Mary  Bay 

Petite  Passage,  St.  Mary  Bay ... 

Weymouth,  St.  Mary  Bay 

Dlgby  Pier 

Annapolis 

Port  George 

Isle'Haute  Light 

Black  Rock  Light 

Spencer  Anchorage 

Parrsboro,  Minas  Basin 

Horton  Bluff,  Minas  Basin  . .' 

Noel  Bay,  Minas  Basin 

SpicerCove 

NEW  BRUNSWICK— continued. 
Bay  of  Fundy. 

SackviUe 

Grindstone  Island  Light 

Follv  Point 

Monckton  Railway 

Quaco 

St.  John  Harbor 

LepreauBay 

L'Etang 

Welchpool,  Campobello  Island 

Fish  Head,  Grand  Manan  Island.. 
Seal  Cove,  Grand  Manan  Island... 
MachiasSeal  Island  Light 

MAINE. 

Eastport.* 

Gleason  Cove,  Western  Passage  . . . 

Robbinston,  St.  Croix  River 

Dochet  Island  Lt.,  St.  Croix  River. 
Ledge,  St.  Croix  River,  N.  B 

Calais,  St.  Croix  River 

Deep  Cove,  Cobscook  Bay 

Garnet  Point,  Cobscook  Bay 

Coffin  Point,  Cobscook  Bay 

Bitch  Islands,  Cobscook  Bay 

Federal  Harbor,  Cobscook  Bay 

Lubec  

West  Quoddy  Head 

Moose  Cove 

Cutler,  LitUe  River. 

Starboard  Island,  Machias  Bay.... 

Machiasport.  Machias  River 

Bare  Cove,  Little  Kennebec  Bay. . 
Roque  I.  Harbor,  Englishman  Bay 
Moose  Peak  Light 

Jonesport,  Moobeabec  Reach 

Nash  Island  Ligh t 

Gibbs  Island,  Pleasant  River 

Addison  Point,  Pleasant  River 

Trafton  Island,  Narraguagus  Bay . 

Millbridge,  Narraguagus  Bay 

Pigeon  Hill  Bay 

Goods  Point,  Dyer  Bay 

Jetieaus  Point,  Gouldsboro  Bay 

Indian  Harbor 


Geographic  position. 


Lati- 
tude. 


Longitude. 


North. 
o  » 
43  42 
43  45 
43  34 
43  33 
43  23 


43  24 
43  38 
43  42 

43  50 

44  15 

44  23 

44  27 
44  41 

44  45 

45  00 
45  15 

45  10 
45  20 

45  23 

46  07 
45  19 
45  25 


45  53 
45  43 

45  52 

46  06 
45  21 

45  14 
45  07 
45  04 
44  58 
44  47 
44  38 
44  80 


44  54 

44  58 

45  a5 
45  08 
45  10 

45  11 
44  51 
44  56 
44  52 
44  52 

44  52 
44  52 
44  49 
44  44 
44  89 

44  36 
44  42 
44  37 
44  34 
44  28 

44  82 
44  28 
44  83 
44  37 
44  29 

44  82 
44  27 
44  27 
44  28 
44  24 


Arc.     Time. 


West. 


65  06 
65  19 
65  25 
65  34 
65  37 


66  01 
65  47 

65  60 

66  08 
66  20 

66  12 
66  01 
66  46 
65  SO 
65  09 
65  01 

64  46 
64  42 
64  19 
64  13 

63  45 

64  64 


64  22 
64  27 
64  84 
64  47 
66  82 

66  04 
66  31 
66  50 
66  57 
66  44 

66  50 

67  06 


66  59 

67  03 
67  06 
67  08 
67  12 

67  17 
67  01 
67  07 
67  07 
67  09 

67  04 
66  59 

66  59 

67  06 
67  13 

67  23 
67  24 
67  26 
67  81 
67  32 

67  36 
67  45 
67  46 
67  45 
67  50 

67  53 
67  52 
67  56 
67  59 
67  68 


h.m. 
4  20 
4  21 
4  22 
4  22 
4  22 


4  24 
4  2S 
4  23 
4  25 
426 

425 
4  24 
4  23 
4  22 
4  21 
4  20 

4  19 
4  19 
4  17 
4  17 
4  15 
420 


4  17 
4  18 
4  18 
4  19 

422 

424 
4  26 
4  27 
4  28 
427 
427 
4  28 


4  28 
4  28 
428 
4  29 
4  29 

4  29 
428 
4  28 
4  28 
4  29 

4  28 
428 
4  28 
4  28 
4  29 

430 
4  30 
430 
4  30 
4  30 

4  30 
4  31 
4  31 
4  31 
4  31 

4  32 
4  31 
4  82 
4  32 
4  82 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Halifax 
Halifax 
JIalifax 
llalifax 
Halifax 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John.  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 


St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 

St.  John,  N.  B . 
St.  John,  N.  B . 
St,  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 
St.  John,  N.  B . 


St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John.  N.  B 

St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 

St.  John,  N.  B 
St.  John.  N.  B 
St.  John,  N.  B 
St.  John.  N.  B 
St.  John.  N.  B 

St.  John,  N.  B 
St.  John,  N.  B 
St.  John,  N.  B 
Boston 
Boston. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


Page. 


Time. 


HW. 


LW. 


Time  Meridian. 
6(P  W. 


h.  m. 
+0  10 
+0  22 
+0  23 
+1  22 
+1  17 


-183 
-1  58 
-1  56 
-1  06 
-0  30 

-0  83 
-0  25 
-0  17 
+0  07 
-0  06 
-0  03 

+0  04 
+0  18 
+0  64 
+106 
+1  15 
+0  13 


+0  81 
+0  22 
+0  26 
+0  47 
+0  13 

0  00 

000 
+0  02 
+0  08 
-0  02 
-0  21 
-0  07 

Titne  meridian, 
750  W. 

-0  65 
-0  60 
-0  49 
-«47 
-0  40 


h.  m. 
+0  10 
+0  22 
+0  23 
+1  22 
+117 


-1  86 
-1  66 
-1  49 
-1  16 
-0  28 

-0  27 
-0  21 
-0  16 
+0  11 
+0  12 
+0  26 

+0  88 
+0  68 
+1  81 
+1  60 
+169 
+0  67 


-0  27 
-0  50 
-0  44 
-0  26 
+0  08 

-0  40 
-100 
-106 
-107 
-107 

-1  08 
-1  03 
-1  10 
-0  49 
-0  50 

-0  44 
-0  61 
-0  41 
-0  20 
-0  44 

-0  40 
-0  42 
-0  48 
-0  44 
-0  46 


+140 
+121 
+1  20 
+1  61 
+0  57 

000 
+0  04 
+0  06 
+0  09 
+0  26 
+0  01 
+0  07 


-0  60 
-0  42 
-0  40 
-0  86 
-0  28 


-0  16 
-0  40 
-0  83 
-Oil 
+0  29 

-0  28 
-0  49 
-108 
-1  04 
-1  04 

-0  56 
-0  52 
-0  69 
-0  42 
-0  44 

-0  43 
-0  51 
-0  87 
-0  21 
-0  46 

-0  30 
-0  44 
-0  48 
-0  44 
-0  45 


Height. 


Ratio 

of 

rang^ 


HW. 


LW. 


Mean  Low 
WaterSprings. 


fed. 
+  2.1 
+  1.6 
+  1.6 
+  6.2 
+  6.8 


-10.4 
-11.1 
-10.4 

-  7.4 

-  2.8 

-1.7 
+  0.2 
+  8.5 
+  4.6 
+  7.6 
+  8.6 

+U.4 
+14.2 
+18.0 
+22.6 
+25.0 
+12.2 


feeL 
+0.8 
+0.2 
+0.2 
+0.6 
+0.5 


-0.6 
-0.7 
-0.6 
-0.4 
-0.2 

-0.1 
0.0 
+0.8 
+0.4 
+0.6 
+0.6 

+0.8 
+1.0 
+1.2 
+1.6 
+1.6 
+L0 


+1.4 
+  1.1 
+L4 
+  1.4 
+0.4 

0.0 
0.0 
0.0 
+0.2 
-0.1 
-0.2 
-0.3 


+20.0 
+16.1 
+19.8 
+2L8 
+  6.8 

0.0 
+  0.6 

-  0.6 

-  0.3 
-1.3 

-  3.6^ 

-  6.5 

Mean  Low 
Water. 

-4.1 

-  3.9 
-8.1 
-2.7 

-  2.8 

-  2.% 

-  8.6 

-  8.2 
-4.0 
-4.7 

-  8.1 
-4.8 

-  6.6 

-  7.5 

-  8.4 

-9.4 
-9.8 

-  9.9 
+  2.7 
+  2.2 


+  L9 
+  L4 
+  1.7 
+  2.2 
+  L5 

+  1.7 
+  1.5 
+  1.8 
+  L2 
+  0.9 


0.0 

ao 

0.0 

0.0 
0.0 
0.0 

ao 

0.0 
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Interval. 


Mean. 


HWI.     LWI. 


Tropic. 


HHVVl.      LLWI. 


Ran^e  of  tide. 


Mean 
(Mn). 


Spring 
(Sg). 


Neap 

(Np). 


Great 
tropic 

(Gc). 


Tropic  diurnal 
Inequality. 


HWQ. 


LWQ. 


Diurnal  wave. 


Tropic 
HW 

Inter- 
val. 


Tropic 
range. 


Mean  sea  level 
above  planeof- 


Predlc- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


28 
29 
30 
31 
32 

^  31 


40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 

54 

55 
56 
57 
68 
59 

60 
61 
62 

I  6-1 


h.  VI. 
788 
7  49 

7  49 

8  48 
842 


935 
9  11 
9  13 
10  01 
10  37 


:  11 

10  »4 

1  12 

10  43 

13 

10  52 

14 

11  17 

i  1-^ 

11  05 

'  16 

11  09 

17 

11  17 

18 

11  81 

19 

12  09 

20 

12  21 

21 

0  07 

" 

11  25 

23 

11  46 

24 

11  36 

25 

11  39 

26 

12  00 

27 

11  23 

11  o: 

11  03 
10  41 
10  57 


11  09 
11  14 
11  15 
11  16 
11  23 

11  86 
II  14 
11  20 

11  39 

12  11 

11  24 

11  ai 

10  58 
10  57 
10  56 

10  51 
10  59 
10  52 
10  bii 
10  52 

10  58 

10  50 

11  00 
11  21 

10  57 

11  00 
10  59 
10  67 
10  56 
10  55 


A.  m. 
150 
2  01 
2  01 
800 
255 


323 
3  01 
3  11 

3  42  I 

4  30 

4  31  ' 
4  38 

4  44  . 

5  12 

6  14 
6  29 

5  42 

6  02 
6  37 

6  56 

7  07 
600 


11  08 
11  00 
11  07  I 


6  46 
6  26 
6  25 
6  55 

5  58 

4  59 

5  01 
5  02 
5  (M 
5  22 

4  57 

5  02 


6  a5 

5  13 
5  15 
5  18 
5  26 

5  39 
5  15 
5  22 

5  44 

6  23 

527 
5  06 
4  52 
4  51 
4  50 

4  57 

5  01 
4  54 
4  50 
4  48 

4  49 
4  40 

4  54 

5  10 
4  45 

500 
4  47 
4  47 
4  46 
445 


I 


h.  m. 
7  27o 
7  37a 

7  87o 

8  41a 
833a 


930a 
906a 
908a 
9  56a 
10  33a 

10  30a 
10  39a 

10  48a 

11  14a 
U  Ola 
11  06a 

11  14a 
11  2(ki 

11  41a 

12  18a 
0016 

11  22a 


11  53« 
11  33a 
11  36ft 
11  57a 
11  20a 

11  04a 
11  02a 
11  03a 
11  03a 
10  59a 
10  39a 
10  52a 


11  04a 
11  09a 
11  10a 
11  11a 
11  18a 

11  Sla 
11  09a 
11  16a 

11  34a 

12  06a 

11  19a 
10  69a 
10  62a 
10  51  o 
10  60a 

10  48a 
10  53a 
10  46a 
10  47a 
10  46a 

10  62a 
10  44a 

10  54a 

11  15a 
10  61a 

10  54a 
10  53O 
10  61a 
10  60a 
10  49a 


h.  m. 

1  565 

2  075 
2  076 
8015 
3005 


3  296 
3  106 

3  176 
8  476 

4  346 

4  356 
4  426 

4  406 

5  166 
5  146 
5  326 

5  456 

6  036 
6  34b 

6  596 

7  106 
6036 


6  496 
6  296 
6  286 
6  586 
6  016 

5  036 
5056 
5066 
5086 
5  266 
5  026 
5  076 


b  096 

5  176 

6  196 
6  226 
5  306 

5  436 
5  196 
5  ^66 

5  486 

6  276 

5  316 

6  116 
4  576 
4  566 

4  566 

5  036 
5  076 
5  006 
4  566 
4  556 

4  566 

4  476 

5  016 
5  176 

4  526 

5  076 
4  546 
4  546 
4  536 
4  526 


feet. 
6.1 
5.7 
5.7 
9.0 
9.1 


11.2 
10.5 
11.2 
14.0 
18.2 

19.3 
21.1 
24.1 
2.^.1 
27.8 
28.9 

31.5 
34.0 
37.7 
42.0 
44.2 
32.2 


39.6 
35.9 
39.4 
41.2 
26.3 

20.9 
21.6 
20.3 
20.4 
19.7 
17.5 
15.7 


18.2 
18.4  1 
19.2 
19.6  , 
20.0 

20.3 
18.7 
19.1 
18.3 
17.6 

19.2 
17.5 
15.7 
14.8 
13.9 

12.9 
13.0 
12.4 
12.3 
11.8 

11.5 
11.0 
11.8 
11.8  , 
11.1 

11.8  1 
11.1  ' 
10.9 
10.8 
10.5 


feet. 
7.5 
7.0 
7.0 
11.0 
11.0 


12.8 
12.0 
12.8 
16.0 
20.8 

22.0 
24.1 
27.5 
28.7 
32.0 
33.0 

36.0 
89.0 
43.0 
48.0 
50.5 
37.0 


45.2 
41.0 
45.0 
47.0 
30.0 

23.8 
24.5 
23.3 
23.5 
22.5 
20.0 
18.0 


20.7 
20.9 
21.8 
22.3 

22.8 

23.1 
21.3 

21.8 
20.8 
20.0 

21.9 
20.0 
17.9 
16.9 
15.9 

14.7 
14.8 
14.2 
14.0 
18.5 

18: 1 
12.5 
12.9 
13.4 
12.6 

12.9 
12.7 
12.4 
12.3 
12.0 


feet, 
4.6 
4.3 
4.8 
6.7 
6.8 


9.5 
8.9 
9.5 
11.8 
15.4 

16.3 
17.9 
20.4 
21.2 
23.3 
24.4 

26.6 
28.4 
31.9 
35.5 
37.4 
26.9 


33.6 
80.4 
33.8 
34.9 
22.2 

17.6 
18.2 
17.1 
17.0 
16.7 
14.8 
13.2 


15.6 
15.6 
16.3 
16.7 
17.0 

17.2 
15.9 
16.2 
15.5 
14.9 

16.8 
14.9 
13.4 
12.6 
11.8 

10.9 
11.1 
10.6 
10.5 
10.1 

9.8 
9.4 
9.6 
10.0 
9.4 

9.6 
9.4 
9.2 
9.2 
8.9 


feet. 
6.5 
6.1 
6.1 
9.5 
9.6 


11.0 
10.3 
11.0 
13.8 
17.9 

19.0 
20.7 
23.6 
24.7 
28.6 
28.4 

31.0 
35.0 
37.1 
41.4 
43.6 
33.2 


39.0 
35.8 
38.8 
40.5 
25.8 

21.3 
21.0 
21.0 
21.1 
19.4 
17.2 
16.3 


18.4 
18.6 
19.4 
19.8 
20.2 

20.5 
18.9 
19.3 
18.5 
17.8 

19.4 
17.8 
16.0 
15.1 
14.8 

13.8 
13.4 
12.8 
12.7 
12.3 

12.0 
11.6 
11.8 
12.3 
11.6 

11.8 
11.6 
11.4 
11.3 
11.0 


feet. 
0.6 
0.6 
0.6 
0.7 
0.6 


1.0 
1.0 
1.0 
1.1 
1.3 

1.3 
1.4 
1.5 
1.5 
1.5 
1.6 

1.7 
1.9 
1.9 
2.0 
2.0 
2.0 


1.9 
1.8 
1.9 
1.9 
1.6 

1.4 
1.4 
1.4 
1.3 
1.8 
1.8 
1.2 


1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 


feet. 
1.1 
1.1 
1.1 
1.3 
1.1 


0.9 
0.8 
0.9 
1.0 
1.1 

1.1 
1.2 
1.3 
1.3 
1.8 
1.4 

1.5 
1.6 
1.6 
1.7 
1.7 
1.7 


1.6 
1.5 
1.6 
1.7 
1.3 

1.4 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 


1.3 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.8 
1.3 
1.3 

1.3 
1.8 
1.3 

1.8  1 
1.2  I 

1.2  1 

1.2 

1.2 

1.2 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


h.  m. 


fret. 
1.2 
1.2 
1.2 
1.4 
1.3 


1.8 
1.2 
1.3 
1.4 
1.6 

1.7 
1.8 
1.^9 
1.9 
1.9 
2.0 

2.2 
2.3 
2.3 
2.5 
2.5 
2.6 


2.4 
2.3 
2.4 
2.6 
2.0 

1.8 
1.8 
1.9 
1.8 
1.7 
1.6 
1.6 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 


feet. 
3.8 
3.5 
3.6 
5.5 
5.5 


6.4 
6.0 
6.4-, 
8.0 
10.4 

11.0 

12.0 

18.8  i 

14.4 

16.0 

16.5 

18.0 
19.5 
21.6 
24.0 
25.2 
18.6 


22.6 
20.5 
22.6 
23.5 
15.0 

11.9 
12.2 
11.6 
11.8 
11.2 
10.0 
9.0 


9.1 
9.2 
9.6 
9.8 
10.0 

10.1 
9.8 
9.6 
9.1 

8.8 

9.6 
8.8 
7.9 
7.4 
7.0 

6.4 
6.5 
6.2 
6.2 
5.9 

5.8 
6.6 
6.6 
5.9 
5.5 

5.6 
5.6 
5.4 
5.4 
5.2 


feet. 
3.4 
3.2 
3.2 
4.9 
3.8 


5.7 
5.1 
.5.7 
7.1 
9.2 


10.6 
12.1 
12.6 
14.2 
14.5 

15.7 
17.4 
18.9 
21.1 
22.2 
16.5 


19.9 
18.1 
19.8 
20.7 
13.3 

10.7 
10.8 
10.4 
10.3 
9.8 
8.8 
8.0 


9.4 
9.8 
10.0 
10.2 

10.3 
9.5 
9.8 
9.3 
9.0 

9.8 
9.0 
8.1 
7.6 
7.2 

6.6 
6.7 
6.4 
6.4 
6.1 

6.0 
6.7 
5.8 
6.1 
5.7 

5.8 
5.8 
5.6 
5.6 
6.4 


West, 
o 
19.6 
19.0 
19.0 
19.0 
19.0 


18.6 
19.0 
19.0 
19.0 
19.0 

19.0 
19.6 
20.0 
20.0 
21.0 
21.0 

21.6 
21.5 
22.0 
22.0 
21.6 
21.6 


22.5 
22.5 
22.5 
22.5 
21.0 

20.5 
20.0 
19.0 
19.0 
19.5 
19.0 
18.5 


19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
18.5 
18.5 

18.6 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
17.5 

17.5 
17.5 
17.6 
17.6 
17.6 
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TABLE  3.— TIDAL  DIFFERENCFS 


station. 


I 


87 


NORTH  AMERICA  (Eaot 
Coast) — Continued. 

MAINS— continued. 

Prospect  Harbor 

Winter  Harbor,  Frenchman  Bay.. 
Eastern  Pt.  Har.,  Frenchman  Bay. 

Sullivan,  Frenchman  Bay 

Mount  Desert  Narrows , 

Salisbury  Cove,  Mt.  Desert  Island. 

Bar  Harbor,  M  t.  Desert  Island 

Southwest  Har.,  Mt.  Desert  Island. . 

Somesville,  Mt.  Desert  Island 

Bass  Harbor*  Mt.  Desert  Island  ... 

Pretty  Marsh  Har.,  Mt.  Desert  I. . . 

Union  River,  Blue  Hill  Bay 

Blue  Hill  Harbor.  Blue  Hill  Bay.. 

Allen  Cove,  Blue  Hill  Bay , 

Mackerel  Cove,  Blue  Hill  Bay , 

Penobacot  Bay. 

Naskeax  Har.,  Eggemogsrin  Reach. 
Center  Harbor,  £^emomn  Reach. 
Sedgwick,  Eggemoggin  Reach — 

Head  Harbor,  IsleauHaut 

Kimball  Island 

Ooeanville,  Deer  Isle 

Stonington^eer  Isle 

Northwest  Harbor,  Deer  Isle 

Matinicus  Harbor 

Carvers  Harbor,  Vlnal  Haven  I . . . 
Iron  Point,  North  Haven  Island. .. 
Pulpit  or  North  Har.,  N.  Haven  I . 

Castine 

Pumpkin  Island.  South  Bay 

Fort  Point,  Penobscot  River 

Bucksport,  Penobscot  River 

South  Orrington,  Penobscot  River. 
Hampden,  Penobscot  River 

Bangor,  Penobscot  River 

Belfast 

Camden 

Rockland 

Owlshead  Light 

Dyers  Point,  weskeag  River 

Outer  co<uL 

Tenants  Harbor 

Port  Clyde 

Thomaston,  St.  George  River 

New  Harbor,  Muscongus  Bay 

Muscongus  Harbor,  MuscongusBay. 

Broad  Cove,  Medomak  River 

Waldoboro,  Medomak  River 

Pemaquid  Harbor,  Johns  Bay 

East  Boothbay,  Damariscotta  R 

Newcastle,  Damariscotta  River .... 

Boothbay  Harbor 

Herman  Harbor,  Sheepscot  River. . 
Jewett  Cove.  Sheepscot  River ...... 

Wiscasset,  Sheepscot  River 

Heals  Cove,  Hockomoc  Bay 

Kennebec  Jtiver. 

Hunniwell  Point 

Parkers  Head 

Phippsburg 

Bath 

Pleasant  Point,  Androscoggin  R . . . 

Bowdoinham,  Cathance  River 

Abagadasset  Point 

Richmond 

Nehumkeag  Island 

Gardiner 

Hallowell 

Augusta 


Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height, 

Ratio 

of 
ranges. 

Arc. 
We 

o     / 

68  01 
68  05 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
68  20 
68  21 

68  25 
68  26 
68  34 
68  82 
68  26 

68  38 
68  35 
68  87 
68  37 
68  89 
68  38 

68  40 
68  41 
68  58 
68  60 
68  62 
68  68 

68  48 
68  44 
68  49 
68  48 
68  49 
68  50 

68  47 

69  00 
69  03 
69  06 
69  03 
69  07 

69  12 
69  16 
69  11 
69  29 
69  27 

69  24 
69  22 
69  32 
69  35 
69  33 

69  37 
69  43 
69  42 
69  40 
69  44 

69  47 
69  47 
69  48 
69  49 
69  53 

69  54 
69  49 
69  48 
69  45 
69  46 
69  47 
69  46 

Time. 

HW. 

LW. 

HW. 

LW. 

North. 
o    / 
44  24 
44  23 
44  28 
44  31 
44  26 

44  26 
44  23 
44  16 
44  22 
44  14 

44  20 
44  30 
44  24 
44  18 
44  10 

44  13 

44  16 
44  18 
44  01 
44  04 
44  12 

44  09 
44  13 
48  62 
44  03 
44  08 
44  09 

44  23 
44  25 
44  28 
44  34 
44  42 
44  46 

44  49 
44  25 
44  12 
44  06 
44  06 
44  02 

43  58 

43  56 

44  04 
43  52 

43  58 

44  02 
44  06 

43  52 
48  52 

44  08 

43  51 
43  49 

43  52 

44  00 
43  53 

43  45 
43  47 
48  49 
48  55 

43  58 

44  01 
44  00 
44  05 
44  10 
44  14 
44  17 
44  19 

A.m. 
4  82 
482 
433 
483 
433 

433 
483 
483 
433 
483 

4  34 
484 
434 
484 
434 

484 
484 

484 
484 
486 
435 

485 
4  85 
436 
4  86 
435 
4  36 

486 
4  35 
485 
486 
485 
485 

485 
486 
4  86 
486 
486 
486 

487 
487 
4  37 
488 
488 

438 
4  37 
488 
4  38 

438 

438 
489 
4  89 
4  89 
4  39 

4  89 
4  39 
4  39 
4  89 
4  40 

4  40 
4  89 
4  39 
4  39 
4  39 
4  89 
4  39 

Boston 

69 
69 
69 
69 
69 

69 
69 
68 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 
69 
69 

09 
69 
69 
69 
69 
69 

69 
69 
69 
09 
69 
69 

69 
09 
69 
69 
69 
09 

66 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
66 
65 
65 

65 
•     65 
65 
65 
65 
65 
65 

THmem 
7S° 

h.m. 
-0  44 
-0  43 
-0  40 
-0  80 
-0  29 

-0  86 
-0  41 
-0  41 
-0  87 
-0  87 

-0  88 
-0  29 
-0  81 
-0  83 
-0  86 

-0  87 
-0  84 
-0  82 
-0  49 
-0  40 
-0  38 

-0  88 
-0  82 
-0  41 
-0  86 
-0  84 
-0  27 

-0  25 
-0  10 
-0  27 
-0  23 
-0  20 
-0  19 

-0  17 
-0  26 
-0  27 
-0  28 
-0  28 
-0  28 

-Oil 
-0  15 
-0  08 
-0  12 
-0  09 

-0  06 
000 
-0  10 
-0  07 
+0  04 

-0  09 
-0  06 
-0  01 
+0  10 
+0  20 

-0  02 
+0  07 
+0  17 
+102 
+2  14 

+2  27 
+2  12 
+2  47 
+3  20 
+8  42 
+3  68 
+4  02 

eridian, 
W. 

h.m, 
-0  46 
-0  43 
-0  89 
-0  30 
-0  84 

-0  88 
-0  40 
-0  48 
-0  84 
-0  42 

-0  38 
-0  33 
-0  36 
-0  88 
-0  40 

-0  40 
-0  88 
-0  82 
-0  52 
-0  47 
-0  42 

-0  42 
-0  87 
-0  46 
-0  48 
-0  37 
-0  82 

-0  27 
+0  05 
-0  31 
-0  27 
—0  22 
-0  20 

-0  13 
—0  81 
—0  32 
-0  33 
—0  83 
-0  83 

-Oil 
-0  14 
000 
-0  12 
-0  09 

-0  06 
000 
-0  12 
-0  09 
+0  11 

-0  09 
-0  06 
000 
+0  11 
+0  24 

-0  06 
+0  08 
+0  24 
+119 
+8  08 

+2  61 
+2  13 
+8  02 
+8  46 
+4  24 
+6  02 
+5  82 

Mean 
Wa 

feet. 
+1.1 
+0.7 
+0.9 
+0.9 
+0.9 

+1.0 
+0.9 
+0.7 
+L0 
+0.6 

+0.6 
+0.8 
+0.7 
+0.7 
+0.6 

+0.6 
+0.6 
+0.6 
-0.5 
0.0 
+0.6 

+0.1 
+0.5 
-0.6 
-0.2 
-0.1 
+0.2 

+0.1 
+0.7 
+0.7 
+1.4 
+2.7 
+3.2 

+3.5 
+0.1 

0.6 
+0.1 
-0.2 

0.0 

+0.4 
+0.4 
+0.4 
0.0 
+0.6 

-0.1 
+0.6 
-0.1 
+0.2 
-0.4 

-0.1 
-0.4 
-0.2 
+0.5 
+0.8 

-0.6 
-1.0 
-1.4 
-2.5 
-4.2 

-8.4 
-8.4 
-8.6 
-8.6 
-8.9 
-4.6 
-4.8 

ppppppp  ppppp    PPPPP  PPPPP  PPPPP     pppppp  pppppp  pppppp  pppppp     ppppp  PPPPP  pppppi,  '  1 

eeooo©o  ooeoo    ooooo  ooooo  ooooo    oooooo  oooooo  oooooo  oeoeeo    ooeee  ooooo  ooooo* 

Lll 
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1.07 

Boston 

i.oe 
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1:09 

1.09 

Boston 

1.10 

Boston 

L09 

Boston 

L07 

Boston 

Lie 

Boston 

1.U6 

Boston 

L06 

Boston 

1.08 

Boston 

L07 

Boston 

L07 

Boston 

1.06 

Boston 

LQ6 

Boston 

L05 

Boston 

1.06 

a96 

Boston 

LOO 

Boston 

L06 

Boston 

LOl 

Boston 

L(3 

Boston 

a95 

Boston 

a98 

Boston 

0.99 

Boston 

L02 

Boston 

LOl 

Boston 

LOT 

LOT 

Boston 

L15 

Boston 

L28 

Boston 

L83 

Boston 

L96 

Boston 

LOl 

Boston 

LOO 

Boston 

LOl 

Boston 

0.98 

Boston 

LOO 

Portland 

1.04 

Portland 

L(M 

Portland 

1.04 

Portland 

LOO 

Portland "... 

1.07 

Portland 

0.99 

Portland 

L07 

Portland 

a99 

Portland 

1.02 

Portland 

a96 

Portland 

a99 

Portland 

0.96 
0.96 
LOB 
LOS 

Portland 

Portland 

Portland 

Portland 

0.93 

Portland 

a89 
0.84 
a72 
a58 

a62 

0.60 
0.60 
0.66 
0.« 
0.46 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


349 


iS 


Interval. 


Mean. 


Tropic. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

I  12 
i  13 

I  14 
15 


I  16 
17 
18 
19 
20 
21 

22 
i  23 

124 

:  25 

26 
27 

:  28 
■  29 
'  30 
=  31 
.  32 


.34 
'35 


87 

38 


.  40 

!  41 

r 

I  45 

146 

|48 
;  ^9 

50 
51 
52 
53 
54 


55 
56 
57 
58 
59 

60 
I  61 
62 
63 
64 
65 
66 


HWI.      LWI.      HHWI 


LLWI. 


A.  m. 
10  56 
10  67 

10  59 
1109 

11  10 

11  03 
10  58 

10  68 

11  02 
11  02 

11  05 
11  09 
11  07 
1105 
1102 


UOl 
1104 
11  06 
10  49 
10  57 
10  59 

10  59 

11  06 

10  55 
1101 
1103 

11  09 

11  12 
11  27 
11  10 
11  14 
11  17 
11  18 

11  20 
11  10 
1109 
11  08 
11  08 
11  08 


1104 
1100 
11  12 
1102 
1105 

11  06 
11  15 
11  04 
1107 
11  18 

1105 
1107 
11  12 
1123 
11  88 


1111 

11  20 
1180 

12  15 
101 

1  14 
100 
135 
208 
280 

2  41 
250 


h.  in. 
4  45 
4  47 
450 
4  69 
465 

4  51 
4  49 
4  46 
456 
4  47 

4  60 
455 
4  62 
460 
448 


448 
465 
466 
4  86 
4  40 
445 

445 
460 

4  40 
444 
460 
454 

500 
6  82 
466 
500 
505 
507 

5  14 
4  65 
454 
4  58 
458 
4  53 


4  49 
446 
500 
4  47 
4  60 

468 
500 

4  47 
460 

5  10 

460 
4  52 
458 
509 
622 


458 
506 

5  22 

6  17 
800 

748 

7  11 
800 
843 
922 

10  00 
10  80 


h.  m. 
10  50a 
10  61a 

10  53a 

11  03a 
11  04a 

10  57a 
10  52a 
10  62a 
10  66a 
10  66a 

10  69a 

11  0»a 
11  Ola 
10  69a 
10  56a 


10  55a 
10  58a 
1100a 
10  43a 
10  51a 
10  58a 

10  53a 
10  59a 
10  49a 
10  56a 

10  67a 

11  03a 

1106a 
11  21a 
11  04a 
11  08a 
11  11a 
11  12a 

U  14a 
11  04a 
11  08a 
11  02a 
1102a 
11  02a 


10  68a 
10  54a 
1106a 
10  66a 
10  69a 

1102a 
1109a 

10  58a 

11  Ola 
11  12a 

10  59a 
1101a 

11  06a 
11  17a 
11  27a 


1104a 
11  13a 

11  23a 

12  08a 
0556 

1075 
0536 

1  286 

2  016 
2236 
2  846 
2  436 


Range  of  tide. 


Mean 
(Mn). 


torlng 

(Sg). 


h.  m. 

feet. 

feet. 

4  626 

10.7 

12.2 

4  546 

10.3 

11.7 

4  676 

10.5 

12.0 

6066 

10.5 

12.0 

5  026 

10.5 

12.0 

4586 
4666 
4  536 
6  026 
4  546 


10.6 
10.5 
10.8 
10.6 


4  576 

AU.  ^ 

10.2 

6  026 

10.4 

4  596 

10.3 

4  576 

10.8 

4566 

10.2 

4566 

10.2 

5036 

10.1 

5  046 

10.2 

4  446 

9.1 

4  486 

9.6 

4536 

10.1 

4536 

9.7 

4686 

10.1 

4  486 

9.1 

4  526 

9.4 

4586 

9.6 

6  026 

9.8 

5086 

9.7 

5406 

10.8 

5  046 

10.8 

&0»b 

11.0 

5  136 

12.3 

6  166 

12.8 

5226 

13.1 

5086 

9.7 

5026 

9.6 

6  016 

9.7 

5  016 

9.4 

6  016 

9.6 

4  576 

9.8 

4546 

9.8 

5086 

9.3 

4656 

8.9 

4586 

9.5 

5  016 

8.8 

5086 

9.5 

4666 

8.8 

4586 

9.1 

5  186 

8.5 

4586 

8.8 

5006 

8.5 

5066 

8.7 

6  176 

9.4 

6806 

9.2 

5  016 

8.3 

5  146 

7.9 

5806 

7.5 

6256 

6.4 

8086 

4.7 

7666 

5.5 

7  196 

5.5 

8086 

5.3 

8  616 

6.3 

9806 

6.0 

10  086 

4.3 

10  886 

4.1 

12.1 
12.0 
11.7 
12.0 
11.6 

11.7 
11.9 
11.7 
11.7 
11.7 


11.6 
11.5 
11.7 
10.4 
10.9 
11.5 

11.0 
11.5 
10.4 
10.7 
10.8 
11.1 

11.1 
11.7 
11.8 
12.5 
14.0 
14.6 

14.9 
11.1 
10.9 
11.0 
10.7 
10.9 


10.6 
10.6 
10.6 
10.1 
10.9 

io.o 

10.9 
10.0 
10.4 
9.7 

10.0 
9.7 
9.9 
10,7 
10.5 


9.5 
9.0 
8.6 
7.3 
6.3 

6.8 
6.3 
6.0 
6.0 
5.7 
4.9 
4.6 


Neap 

(NP). 


/ret. 
9.1 
8.8 


Great 
tropic 

(Gc). 


Tropic  diurnal 
inequality. 


Diurnal  wave. 


HWQ. 


feet. 
11.2 
10.8 


8.9 

11.0 

8.9 

11.0 

8.9 

11.0 

!      9.0 

11.1 

8.9 

11.0 

'      8.7 

10.8 

9.0 

11.1 

8.7 

10.7 

8.7 

10.7 

8.8 

10.9 

8.8 

10.8 

8.7' 

10.8 

8.7 

10.7 

8.6 

10.7 

8.6 

10.6 

8.7 

10.7 

7.7 

9.7 

8.1 

10.2 

8.6 

10.7 

8.2 

10.8 

8.6 

10.7 

7.8 

9.7 

8.0 

10.0 

8.1 

10.1 

8.8 

10.4 

8.8 

10.8 

8.7 

10.9 

8.8 

10.9 

9.4 

11.6 

10.4 

12.9 

10.9 

13.4 

11.1 

18.7 

8.8 

10.8 

8.1 

10.2 

8.2 

10.8 

8.0 

10.0 

8.1 

10.2 

7.9 

9.9 

7.9 

9.9 

7.9 

9.9 

7.6 

9.4 

8.1 

10.1 

7.6 

9.3 

3.1 

10.1 

7.4 

9.3 

7.7 

9.7 

7.8 

9.0 

7.5 

9.3 

7.2 

9.0 

7.4 

9.2 

8.0 

10.0 

7.8 

9.8 

7.1 

8.8 

6.7 

8.4 

6.4 

8.0 

5.6 

6.8 

4.0 

5.1 

4.7 

5.9 

4.7 

5.9 

4.5 

5.7 

4.5 

5.7 

4.2 

6.4 

8.7 

4.7 

8.5 

4.5 

feci. 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 


1.4 
1.4 
1.4 
1.8 
1.8 
1.4 

1.8 
1.4 
1.8 
1.8 
1.8 
1.8 


1.4 
1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.2 

1.8 

1.2 
1.8 
1.2 
1.8 
1.2 

1.2 
1.2 
1.2 
1.8 
1.3 


1.2 
1.2 
1.1 
1.1 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 


LWQ. 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.0 
1.0 
1.1 

1.0 
1.1 
1.0 
1.0 
1.0 
1.0 


1.8 

1.0 

1.4 

1.1 

1.4 

1.1 

1.4 

1.1 

1.4 

1.1 

1.4 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
0.9 
0.9 
0.8, 

0.8  I 

0.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 


Tropic 
HW 

inter- 
val. 


h.  m. 


8  14 


fert. 
1.7 
1.7 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 
1.6 
1.6 
1.7 

1.6 
1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 
1.6 


L6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 


1.6 
1.5 
1.4 
1.4 
1.8 

1.4 

1.4 
1.4 
1.4 
1.8 
1.2 
1.2 


Mean  sea  level 

above  plane  of— 

Varia- 

tion  of 

the  com- 

Predic- 
tions. 

Tropic 
LLW. 

pa.ss. 

West, 

ML 

feet. 

o 

6.4 

6.6 

17.0 

h.2 

5.4 

17.0 

5.3 

5.6 

17.0 

6.3 

5.6 

17.0 

5.2 

5.5 

17.0 

'        5.3 

6.6 

17.0 

5.3 

5.6 

17.0 

5.1 

5.5 

16.6 

5.3 

6.7 

16.5 

5.1 

6.5 

16.6 

5.1 

5.5 

16.6 

5.2 

5.6 

16.5 

5.2 

5.6 

16.5 

5.1 

5.5 

16.5 

6.1 

5.5 

16.5 

5.1 

5.5 

16.0 

5.0 

5.4 

16.0 

5.1 

5.6 

16.0 

4.6 

5.0 

16.0 

4.8 

5.2 

16.0 

5.0 

5.4 

16.0 

4.8 

5.2 

16.0 

5.0 

5.4 

16.0 

4.6 

5.0 

16.0 

4.7 

5.1 

16.0 

4.7 

5.1 

16.0 

4.9 

5.3 

16.0 

4.8 

6.2 

16.6 

6.1 

6.6 

16.5 

5.2 

5.6 

16.6 

5.5 

5.9 

17.0 

6.1 

6.5 

17.0 

6.4 

6.8 

17.0 

6.6 

7.0 

17.5 

4.9 

6.3 

16.6 

4.8 

5.2 

16.0 

4.8 

5.2 

16.0 

4.7 

5.1 

16.0 

4.8 

5.2 

16.0 

4.7 

6.0 

16.0 

4.7 

5.0 

16.0 

4.6 

4.9 

16.0 

4.4 

4.7 

16.5 

4.8 

5.1 

16.0 

4.4 

4.7 

16.0 

4.8 

6.1 

16.0 

4.4 

4.7 

16.6 

4.6 

4.9 

16.5 

4.8 

4.6 

16.0 

4.4 

4.7 

15.5 

4.2 

4.6 

15.6 

4.8 

4.6 

16.6 

4.7 

6.0 

16.0 

4.6 

4.9 

16.6 

4.2' 

4.6 

16.6 

4.0 

4.8 

16.6 

3.8 

4.1 

16.6 

8.2 

8.6 

16.5 

2.8 

2.6 

15.6 

2.8 

8.1 

16.6 

2.8 

8.1 

15.5 

2.6 

2.9 

16.0 

2.6 

2.9 

16.0 

2.5 

2.8 

16.0 

2.2 

2.6 

16.0 

2.0 

2.8 

16.0 
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TABLE  3.— TIDAL  DIFFKRENCE8 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differenoefi. 


NORTH  AMERICA  (Eaat 
Coast  ) — Conti  nued . 

MAiNK— continued. 

Quco  Bay. 


Small  Point  Harbor 

Birch  Point,  New  Meadow  River. 

Lowell  Cove,  Orrs  Island , 

Harpswell  Harbor 

Pott*  Harbor : 


Middle  Bav  Gove.  Middle  Bay  . 

Plying  Point 

South  Freeport 

Chebeaff  Pt.,  Great  Chebeag  Id ,  to  w  , 

Prince  Point 48  46  ' 


Peaks  Island  . 

POBTLAND.... 


OuLr  coast. 


Richmonds  Island 

Old  Orchard  Beach . . . 
Wood  Island  Harbor  . 
Cape  Porpoise 


I 


NEW  HAMPKHIBR. 


Portsmouth 

Isles  of  Shoals  Light. 
Hampton  Harbor 


MASSACHUSETTS. 


Newburyport 

Ipswich  Entrance . 

Annlsquam 

Rockport 

Gloucester 


Salem 

Marblehead  . . 

Nahant 

Lynn  Harbor. 
Boston 


Boston  Light 

Cohasset  Harbor.. 

Gurnet  Light 

Plymouth 

Sandwich 


Sandy  Neck  Light 

Wellfleet,  Cape  Cod 

Provincetown,  Cape  Cod  . 

Race  Point,  Cape  Cod 

Nauset  Harbor, Cape  Cod. 

Pleasant  Bay,  Cape  Cod  . . 

Chatham,  Cape  Cod 

Monomoy  Point 

Pollock  Rip 


Nantucket  Sound,  north  side. 


Stage  Harbor 

Bass  River  Breakwater. 

Point  Gammon 

Hyannis 

Succonnesset  Point 


Xantucket  lOand. 


Great  Point 

Wauwinet  (outer  shore). 

Siasconset 

Tom  Nevers  Head 

Forked  Pond 


Weweeder 

Smith  Point,  south  side  . 
Smith  Point,  north  side . 
Nantucket  Harbor 


Longitude. 


I 


Art'.     Time. 


North. 
o  / 
43  44 
48  50 
43  45 
43  46 
43  44 

43  51 
43  49  ' 
43  49  ; 
43  46  I 


West. 


69  51 
69  52 

69  59 

70  00 
70  02 


48  89 
43  89 

43  83 
48  81 
43  27 
48  22 

48  05 
42  58 
42  64 

42  48 
42  41 
42  40 
42  39 
42  37 

42  82  , 
42  30  I 
42  25  I 
42  27  ' 
42  22  , 


42  20 
42  15 
42  00 
41  57 
41  46 


I 


69  58 

70  04 
70  06  ' 
70  06  ! 
70  10 

70  12 
70  16 


70  14 
70  22 
70  21 
70  26 


70  44 
70  87 
70  49 


70  52 
70  50 
70  41 
70  37 
70  40 

70  53  I 
70  51 
70  54 

70  57 

71  03 

7063 
70  47 
70  36 
70  40 
70  28 


41  43 

70  17 

41  56 

70  02 

42  08 

70  11 

42  04 

70  15 

41  48 

69  66 

41  48 

69  58 

4140 

69  58 

41  33 

70  00 

41  33 

69  55 

41  40 

69  58 

41  38 

70  11 

41  87 

70  16 

41  88 

70  17 

41  83 

70  29 

41  23 

70  03 

41  20 

70  00 

41  16 

69  58 

41  14 

70  01 

41  14 

70  02 

41  14 

70  06 

41  17 

70  15 

41  17 

70  15 

41  17 

70  06 

h.  m. 
4  39 
4  39 
440 
4  40 
440 

440 
4  40 
4  40 
4  40 
4  41 

4  41 
4  41 


4  41 
4  41 
4  41 
4  42 


443 
4  42 
4  43 


4  43 
443 
4  43 
4  42 
4  43 

4  44 
4  43 
4  44 
4  44 
4  44 

4  44 
4  43 
4  42 
4  43 
4  42 

4  41 
440 
4  41 
4  41 
4  40 


Name. 


Portland  . 
Portland  , 
Portland  . 
Portland  . 
Portland  . 

Portland  . 
Portland  . 
Portland  , 
Portland  . 
Portland  . 

Portland  . 
Portland  . 


Portland  . 
Portland  . 
Portland  . 
Portland  . 


Portland  . 
Portland  . 
Portland  . 


Portland  . 
Portland  . 
Portland  . 
Portland  . 
Portland  . 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Bo8ton. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston., 


4  40  Boston. 

4  40  I  Boston. 

4  40  I  Boston. 

4  40  Boston. 


Page. 


Time. 


Height. 


HW. 


LW. 


65  ' 
65  , 


65 
65 


65  i 
65 


69 


4  40 
4  41 
4  41 
4  41 
4  42 


4  40 
4  40 
4  40 
4  40 
4  40 


Newport 78 

Newport 73 

Newport 73 

Newport 73 

Old  Point  Comfort  105 


Newport '      73 


Newport 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


4  40  Old  Point  Comfort 
4  41  Old  Point  Comfort 
4  41  I  Old  Point  Comfort 
4  40    Old  Point  Comfort 


78 
105 
105 
105 

105 
105 
105 
106 


Time  meridian, 
7tP  W. 


-0  IS 
-0  06 
-0  08 
-0  08 
-0  07 

-0  01 
-0  03 
-0  02 
-0  06 
-0  02 

-0  09 
0  00 


-0  04 
-0  01 
+0  01 
-0  04 


+0  14 
+0  09 
+0  17 


+0  14 
+0  08 
+0  04 
-0  13 
-0  07 

-0  12 
-0  20 
-0  19 
-0  06 
000 

-0  19 
-0  19 
-0  07 
-0  10 
+0  02 

+0  06 
-0  12 
-0  02 
-0  10 
+0  18 

+1  09 
+0  89 
+0  28 
+0  18 


+4  44 
+4  40 
+4  37 
+4  86 
+3  08 


+4  21 
+4  87 
+2  26 
+1  13 
-0  30 

-102 
-1  13 
+3  05 
+3  19 


h.  m. 
-0  10 
-0  02 
-0  07 
-0  06 
-0  09 

-0  04 
-0  05 
-0  04 
-0  07 
-0  04 

-0  11 
0  00 


HW. 


LW. 


Mean  Low 
Water. 


-0  01 

-0  04 

-0  06 

-0  01 

-0.1 
+0.8 
-0.1 
+0.1 
-O.l 

+0.1 
+0.1 
+0.8 
+0.1 
+0.1 

+0.2 
0.0 


0.0 
+0.1 
+0.2 
-0.2 


+0  16  ;  +0.8 
+0  08  -0.2 
+0  18     -1.2 


+0  16  I  -LO 
+0  10  I  -0. 1 
+0  06  ,  -0,1 
-0  12     -0.8 


-0  06  I 

-0  15 
-0  22  I 
-0  21  ' 
-0  10 
0  00 

-0  22 
-0  22  , 
-0  09  I 
-0  01  I 
000 


+0  04 
-0  13 
-0  04 
-0  13 
+0  40 

+148 
+0  35 
+0  26 
+0  16 

+5  13 
+4  57 
+4  44 
+4  42 
+3  02 

+  4  46 
+6  09 
+2  44 
+103 
-0  07 

-0  45 
-0  65 
+8  04 
+8  19 

0.0 

-0.6 
-0.4 
-0.3 
-0.1 
0.0 

-0.1 
-0.2 
-0.2 
0.0 
+0.1 

-0.3 
+1.1 
-0.4 
-0.7 
-8.1 

-6.1 
-5.6 
-6.9 
-5.5 


-0.2 
+0.2 
-0.2 
-0.4 
-0.6 


-0.2 
-0.2 
-1.8 
-1.1 

-0.8 
-0.8 
+0.2 
+0.6 


feeL 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 


Ratio 

of 
ranges. 


0.0 

1 
a94 

0.0 

1.06 

0.0 

a94, 

0.0 

a89i 

0.0 

a  76 

ao 

a86 

0.0 

aM 

ao 

a92 

ao 

a48 

0.0 

a  56 

ao 

a  88 

ao 

ass 

ao 

L06 

ao 

1.24 

Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


851 


Interval. 


I  a 


Mean. 


Tropic. 


HWl. 


1 
2 
8 
4 
5 

6 
7 
■  8 
9 
10 

11 
12 


14 
16 
16 


17 
18 
19 


;20 
21 
22 
23 

.24 

26 
26 
27 
28 
29 

80 
31 
32 
•  33 
31 

I  35 

36 

l37 

138 


40 

41 

,42 


44 

46 
46 
47 
48 


49 

60 

51 

'62 

-53 

54 
55 
66 
57 


A,  m. 
1100 
1106 
1104 
1109 
1106 

11  11 
1109 
11  10 
1107 
1109 

1102 
11  11 


11  07 
11  10 
11  12 
1106 


1128 
1119 
1126 


1123 
11  17 
11  18 

10  57 
1102 

11  16 
11  09 
11  09 
11  20 
11  28 

1109 
11  10 
1123 
11  19 
11  82 

11  36 
1120 
1129 

11  21 
1150 

0  16 

12  11 
12  00 
11  50 


006 
008 
000 
12  23 
12  16 


12  10 
0  01 
1185 
10  23 
840 

806 
766 
12  14 
004 


LWI. 


h.  fn, 
4  48 
456 
450 
4  51 
448 

458 
4  52 
453 
4  50 
452 

445 
4  56 


455 
4  62 
4  61 
4  54 


509 
458 
5  12 


5  10 
504 
500 
4  43 
4  49 

508 
4  67 

4  57 
508 

5  18 

456 

4  57 

6  11 

5  18 
5  20 

525 
509 

5  17 
508 

6  02 

706 
6  67 
5  88 
538 


607 
560 
587 
5  86 
5  41 


640 
603 
5  25 
8  44 
234 

1  66 
1  46 
544 
600 


HHWI. 


h,   m. 

10  52a 

11  00a 

10  56a 

11  Ola 

10  57a 

1108a 

11  Ola 
1102a 

10  69a 

11  Ola 

10  54a 
1108a 


11  00a 
11  03a 
11  05a 
10  69a 


11  16a 
11  12a 
11  19a 


11  16a 
11  10a 
11  06a 
10  60a 

10  55a 

11  10a 
11  03a 
1103a 
11  14a 
11  22a 

11  06a 
11  04a 
11  17a 
11  13<J 
11  26a  ^ 

U  80a 
11  14a  I 
11  28a 
11  15a  I 

11  43a 

I 

0  076  i 

12  01a 
11  60a 
11  40a 


00«6 
0036 
0  006 
12  23a 
12  16a 


12  lOa 
0  016 

11  86a 
10  23a 

840a 

808a 
7  66a 

12  14a 
0046 


LLWI. 


k.  m. 
4  576 
5056 
4506 
5006 

4  576 

5026 

5  016 
5026 
4696 
5  016 

4546 
5056 


5046 
5  016 
6006 
5086 


5  196 
5086 
6226 


5  216 
5  146 
5  106 
4536 
4696 

5  126 
5066 
5066 
5  176 
5  276 

6056 
5066 
5206 
5  276 
5296 

5846 

5  186 
5266 

6  176 

6  126 

7  186 
6  116 
6  016 
5  516 


5546 
5366 
5  246 
5  216 
5  216 


5  266 
5506 
6096 
3236 
2  116 

1  396 
1286 
5286 
5466 


Range  of  tide. 


Mean 

(Mn). 

X'i' 

/eet. 
8.8 
9.2 
8.8 
9.0 
8.8 

10.6 
10.1 
10.4 
10.1 

9.0 
9.0 
9.2 
9.0 
9.0 

10.3 
10.8 
10.6 
10.4 
10.4 

9.1 
8.9 

10.6 
10.2 

8.9 
9.0 
9.1 
8.7 

10.1 
10.8 
10.4 
9.9 

9.2 

8.7 
7.7 

10.5 
10.0 
8.8 

7.9 
8.8 
8.8 
8.6 
8.9 

9.1 
10.1 
10.1 

9.9 
10.2 

9.0 
9.2 
9.3 
9.5 
9.6 

10.4 
10.6 
10.7 
10.9 
10.9 

9.5 
9.4 
9.4 
9.6 
9.7 

10.9 
10.8 
10.8 
10.9 
11.2 

9.3 
10.7 
9.2 
8.9 
6.5 

10.7 
12.3 
10.6 
10.2 
7.5 

3.6 
4.0 
8.7 
4.1 

4.0 
4.6 
4.3 
4.7 

8.3 
3.7 
3.3 
3.1 
1.9 

4.0 
4.6 
4.0 
8.8 
2.4 

3.0 
3.8 
2.3 
1.2 
1.4 

3.7 
4.0 
2.8 
1.4 
1.7 

2.2 
2.2 
2.7 
3.1 

2.7 
2.7 
3.3 
3.8 

Neap 

(Np). 


Great 
tropic 
(Gc). 


feet. 

fea. 

9.6 

10.0 

9.6 

9.8 

9.6 

7.5 
7.6 
7.7 
7.6 
7.6 

7.7 
7.5 


7.5 
7.6 
7.7 
7.4 


7.7 
7.8 
6.5 


6.6 
7.4 
7.4 
7.2 
7.5 

7.6 
7.7 
7.8 
8.0 
8.1 

8.0 
7.9 
7.9 
8.1 
8.1 

7.8 
9.0 
7.7 
7.5 
5.6 

2.9 
8.4 
8.1 
8.4 


2.4 
2.7 
2.4 
2.8 
1.4 


2.2 
2.4 
1.7 
0.9 
1.0 

1.6 
1.6 
2,0 
2.8 


9.8 
9.8 
10.0 
9.8 
9.8 

9.9 
9.8 


9.6 
9.7 
9.8 
9.4 


10.4 
10.0 
8.8 


9.0 
9.9 
9.9 
9.7 
10.0 

10.0 
10.0 
10.1 
10.3 
10.1 

10.3 
10.2 
10.2 
10.1 
10.6 

10.1 
11.5 
10.0 
9.7 
7.1 

8.9 
4.5 
4.2 

4.6 


3.5 
8.9 
8.5 
3.3 
2.1 


3.2 
3.5 
2.5 
1.3 
1.6 

2.4 
2.4 
2.9 
3.8 


Tropic  diurnal 
inequality. 


HWQ. 


JeeL 
1.2 
1.8 
1.2 
1.2 
1.2 

1.2 
1.2 
1.8 
1.2 
1.2 

1.8 
1.2 


L2 
L2 
L8 
1.2 


1.4 
1.4 
1.8 


1.8 
1.4 
1.4 
1.4 
1.4 

1.8 
1.8 
1.8 
1.8 
1.4 

1.8 
1.8 
1.8 
1.4 
1.8 

1.8 
1.4 
1.8 
1.8 
1.0 

0.7 
0.9 
0.8 
0.9 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0.7 
0.6 
0.4 
0.5 

0.6 
0.6 
0.7 
0.7 


LWQ. 


JeeL 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.2 


1.0 
1.0 
1.0 

1.0 


1.1 
1.1 

1.0 


1.0 

1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
0.7 

0.5 
0.6 
0.6 
0.6 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


Tropic 
HW 

inter- 
val. 


h.  fik 


812 


856 


Tropic 
range. 


JeeL 
1.6 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.7 
1.6 
1.6 

1.7 
1.7 


1.6 
1.6 
1.7 
1.6 


1.8 
1.7 
1.6 


1.7 
1.8 
1.8 
1.7 
1.8 

1.6 
1.6 
1.6 
1.7 
1.6 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.8 
1.6 
1.6 
1.3 

0.9 
1.1 
1.0 
1.1 


0.7 
0.8 
0.7 
0.7 
0.6 


0.7 
0.7 
0.6 
0.4 
0.5 

0.6 
0.6 
0.7 
0.7 


Predic- 
tions. 


feet. 
4.4 
4.6 
4.4 
4.5 
4.4 

4.5 
4.5 
4.6 
4.5 
4-5 

4.6 
4.5 


4.4 
4.5 
4.6 
4.4 


4.6 
4.4 

3.8 


4.0 
4.4 
4.4 
4.8 
4.4 

4.5 
4.6 
4.6 
4.8 
4.8 

4.8 
4.7 
4.7 
4.8 
4.8 

4.6 
5.4 
4.6 
4.4 
8.2 

1.8 
2,0 
1.8 
2.0 


1.6 
1.8 
1.6 
1.6 
1.0 


1.5 
1.6 
1.2 
0.6 
0.7 

1.1 
1.1 
1.4 
1.6 


Tropic 
LLW. 


JeeL 
4.8 
5.0 
4.8 
4.9 
4.8 

4.9 
4.9 
5.0 
4.9 
4.0 

5.0 
4.9 


4.7 

4.8 
4.9 
4.7 


6.1 
4.9 
4.8 


4.4 
4.9 
4.9 
4.6 
5.0 

4.9 
4.9 
4.9 
5.0 
5.0 

6.1 
5.0 
5.0 
6.0 
5.2 

4.9 
6.7 
4.9 
4.6 
8.4 

1.9 
2.2 
2.0 
2.2 


1.6 
1.6 
1.6 
1.6 
0.9 


1.5 
1.6 
1.1 
0.6 
0.7 

1.1 
1.1 
1.8 
1.5 


Varia- 
tion of 
the  com 
para. 


Weti. 
o 
15.5 
15.5 
15.5 
15.5 
15.5 

15.5 
16.5 
16.5 
15.5 
15.5 

15.5 
15.5 


15.0 
15.0 
14.5 
14.5 


14.0 
14.0 
18.5 


13.5 
18.5 
18.5 
18.5 
18.5 

18.6 
18.0 
18.0 
18.0 
18.0 

18.0 
13.0 
13.0 
18.0 
18.0 

18.0 
13.5 
18.5 
13.5 
18.5 

18.5 
13.5 
18.0 
18.0 


18.5 
18.0 
18.0 
18.0 
18.0 


13.0 
13.0 
12.5 
12.5 
12.5 

12.6 
12.5 
12.5 
12.5 


Digitized  by 


Google 
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TABLE  3. -TIDAL  DIFFERENCES. 


NORTH  AMERICA  (East 
C!oA8T)^Continued. 

MASS  ACHUSETTS— continued . 

Tuckemuck  Idand. 

East  Pond 


Geographic  position. 


I 


Lati-' 
tude. 


North. , 


Longitude. 


Arc.    '  Time. 


Weift. 


41  18       70  15 


Mwfkeget  Island. 


2  I  Life-saving  station 41  20 


I 


Chappaquiddick  Idand. 


Cape  Poge  Light 41  25 

Chappaquiddick  Dike 41  22 

Wasque  Point 41  21 


Marthas  Vinryard. 


6  Edgartown 

7  Katama  Bay 

8  Pahognet 

9  Chilmark  Pond 

10  '  No  Mans  Land  Island  . 


41  23 
41  22 
41  21 
41  20 
41  18 


Gay  Head  Light 41  21 

Menemsha  Bight ,  41  21 

Cedar  Tree  Neck 41  26 

Chappaquonsett 41  28 

WestChopUght 41  29 


Vineyard  Haven 41  28 

East  Chop  Light 41  28 

Cottage  City '  41  27 

Vineyard  Sound,  north  side. 

MonantHill '  41  83 

Falmouth 41  32 

Nobska  Point  Light 41  81 

Tarpaulin  Cove ,  41  28 

Quicks  Hole,  south  side ;  41  26 


Buzzards  Bay. 


Cuttyhunk  Light 

Peniicese  Island 

Quicks  Hole,  north  side 

Kettle  Cove 

Uncatena  I.,  N.  side  Woods  Hole  . 


41  25 
41  27 
41  27 
41  28 
41  31 


Woods  Hole.  Fish  Coram.  Wharf...   41  31 

Hog  Island  Harbor 41  37 

Pocaaset  Harbor i  41  41 

Back  River  Harbor I  41  44 

Wareham  River i  41  44 

Bird  Island  Light 41  40 

Mattapoisett 41  89 

Clark  Point 41  86 

New  Bedford 41  88 

Dumpling  Rock  Light 4182 

Westport 41  31 


RHODE  ISLAND. 

Narragansett  Bay. 


Sakonnet  Point  Light . . 

Newport 

Beavertail  Light 

Wickford 

Prudence  Island  Light. 


41  27 
41  29 
41  27 
41  34. 
41  36 


Bristol  Ferry  Light 41  39 

Bristol 41  40 

Fall  River,  Mass 41  42 

East  Greenwich ;  41  40 

Warren 41  44 


Nayat  Point . 
Pawtuxet . . . 
Providence. . 


41  43 
41  46 
41  49 


70  19 


70  27 
70  27 
70  27 


70  31 
70  29 
70  35 
70  43 
70  49 

70  51 
70  47 
70  42 
70  38 
70  36 

70  36 
70  34 
70  33 


70  32 
70  37 
70  39 
70  45 
70  61 


70  57 
70  65 
70  50 
70  47 
70  42 

70  40 
70  38 
70  37 
70  37 
70  43 


70  43 

70  49  , 

70  54 

70  65 

70  55 

7104 

7112 

71  20 

71  24 

7127 

71  18 

71  16 

71  16 

71  10 

71  27 

71  17 

71  21 

71  23 

71  24 

Standard  port  for 
reference. 


/(.  m.  I 
4  41  ' 


4  41 


4  42 
4  42 
4  42 


4  42 
4  42 
4  42 
4  43 
4  43 

4  43 
4  43 
4  43 
4  43 
4  42 

4  42 
4  42 
4  42 


4  42 
4  42 
4  43 
4  43 
4  43 


4  44 
4  44 
4  43 
4  43 
4  43 

443 
4  43 
4  42 
4  42 
4  43 

4  43 
4  43 
4  44 
444 
4  44 
4  44 


Name. 


Old  Point  Comfort 


Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Com  fort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Tidal  differences. 
Time. 


Page. 


I  Rjitin 
I      Height.  of 


Old  Point  Comfort 
Old  Point  Com  fort  I 
Old  Point  Comfort 
Old  Point  Comfort 
Newport ' 


105 


105 


105 
105 
105 


105 
105 
105 
105 
105 

105 
106 
105 
105 

ia5 

105 
105 
105 


105 
106 
105 
105 
73 


Newport 73 

Newport ,  73 

Newport 73 

Newport 73 

Newport 73 

Old  Point  Comfort  105 

Newport 73 

Newport 78 

Newport 73 

Newport 73 

Newport 73 

Newport 78 

Newport 78 

Newport 78 

Newport 78 

Newport ',  78 


4  46     Newport 73 

4  46     Newport !  73 

4  46     Newport '  78 

4  46     Newport I  78 

4  45     Newport '  73 

4  46  I  Newport !  73 


4  45  '  Newport. 
4  45  Sandy  Hook . 
4  46  Charleston  . . 
4  46     Charle.<)ton  .. 


4  45  Charleston  . 
4  46  1  Charleston  . 
4  46     Newport.... 


78 
89 
118 
118 

lis 

113 
73 


HW. 


LW.    HW,  !  LW. 


Time  meridian, 
75^  W. 


h.m. 

+2  56 


+1  68 


+2  45 
+2  31 
+0  04 


4308 
+0  04 
-0  30 
-1  02 
-1  42 

-1  36 
-1  25 
-1  18 
-0  08 
+2  26 

+2  36 
+2  80 
+2  42 


+1  16 
+1  16 
-0  36 
-1  17 
-0  08 


-0  09 
-0  08 
-0  08 
-0  02 
+0  13 

-0  31 
+0  0-1 
+0  03 
+0  05 
+0  14 

+0  09 
+0  11 
+0  06 
+0  12 
+0  14 
+0  18 


-0  04 
000 
-0  07 
+0  07 
+0  08 


h.m. 
+2  52 


+2  17 


+2  33 
+2  24 
+0  22 


+2  42 
+  0*21 
-0  13 
-0  45 
-1  26 

-1  18 
-1  05 
-0  41 
+0  37 

+1  64 

+2  24 
+2  01 
+2  15 


+0  09 

+0  18 

+0  24 

000 

+0  08 

-0  07 

+0  08 

+0  29 

Mean  Low 
Water. 

feeL 

ao 


/erf. 
+0.1 


-0.9 


-0.6 
-0.9 
-LO 


-0.5 
-0.8 
-0.4 
0.0 
+  0.7 

+  0.5 
+0.2 
-0,2 
-0.2 
-0.9 

-0.8 
-0.9 
-0.8 


+1  30  !  -L5 

+1  88  '  -1.0 

-0  02  ,  -1.0 

-0  47  1  -0.2 

+0  88  I  -0.4 


+0  09  i  0.0 
+0  10  +0.1 
+0  07  I  +0.2 
+0  24  +0.8 
+0  15  :  +0.6 


-029 
+0  07 
+0  08 
-0  02 
+0  14 

+0  08 
+0  09 
+0  18 
+0  28 
+0  18 
+0  87 


-0  16 
000 
+0  10 
-0  13 
-0  13 

-0  09 
+0  07 
-0  47 
-114 
-0  67 

-1  09 
-106 
+0  09 


-0.8 
+0.6 
+0.6 
+0.6 
+0.6 

+0.8 
+0.4 
+0.4 
+0.6 
+0.8 
-0.4 


-0.2 
-0.4 
+0.9 


0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0,0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0  I      1.2S^ 
0.0  I     1.17 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


+0.1 

0.0 

0.0 

0.0 

+0.8 

0.0 

+0.7 

0.0 

+0.8 

0.0 

+0.9 

ao 

+0.6 

0.0 

+0.3 

0.0 

-0.6 

0.0 

-0.5 

0.0 

0.0 
0.0 
0.0 
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Interval. 


Mean. 


Tropic. 


.a 


HWI.      LWI,   I  HHWI.      LLWI. 


8  I 
'10 

11  I 
1  12  ' 

13 
I  U 

15 

16 
17 
18 


I  19  I 

20 
'  21  ' 

22 


24 
25 
26 
27 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 

38 


40 
41 
!  42 
43 
44 

'  45 
46 

47 
48 
49 

50 
51 
52 


8  36 
7  50 
750 
7  52 
800 

7  55 
7  5"? 
7  51 
7  67 
7  59 
758 


7  40 
7  44 
7  36 
7  60 

7  62 

753 
802 

8  10 
8  00 
8  04 


h.  m.  ' 
12  05  I 


2      11  07 


1153 
11  39  I 

9  12  I 


8  05 

7  25 ; 

7  31  ' 
7  42 

7  49  I 

8  59 
U  34  I 


1143 
11  88 
11  60 

10  24 
10  24 
832 
7  61 
738 

7  36 
7  37 
788 
744 
769 

h.m.  I 
5  32 


4  57  ! 


5  12  ; 
503  ' 
3  01 


12  16  i 
9  12  i 
8  38 


6  21 
300 

2  26 
1  58 
1  12 

1  20 
1  83 
157 

3  15 

4  33 

6  03 
4  40 
4  54 


4  09 
4  12 
2  36 
1  61 
1  29 


0  59 

1  00 
06S 
1  15 

1  06 

2  09 

0  58 
055 
050 

1  05 

0  59 

1  00 
1  08 
1  18 
1  08 
1  27 


1  05 
0  49 
0  58 
0  35 
036  . 

0  40 
0  56 
0  51 

0  45 

1  03 


7  54         0  51 

8  03         0  51 
8  12         0  67 


h.  m. 
12  05a 


11  07a 


12  16a 
9  12a 
888a 
805a 
7  25a 

7  31a 
7  42tt 
7  49a 
869a 
11  84a 

11  43a 
11  88a 
11  50a 


10  24a 
10  24a 
8  32a 
7  61a 
788a 


7  36a 
7  87a 
7  88a 
7  44a 

7  69a 

8  86a 
7  60a 
7  60a 

7  62a 

8  00a 

7  65a 
7  67a 
7  61a 
7  57a 
7  59a 
7  58a 


7  40a 
7  47a 
7  40a 
7  62a 
7  62a 

7  54a 

8  02a 
8  11a 
8  Ola 
805a 

7  65a 

8  02a 
8  11a 


h.  m. 
6  156 


4  376 


11  63a  4  536 
11  39a  I  4  436 
9  12a    2  406 


5  02b 
2  426 
2  086 
1  386 

0  586 

1  066 
1  176 

1  416 

2  596 
4  136 

4  456 
4206 
4  366 


3  446 
3656 
•2  196 
1  856 
1  166 


0  45a 
046a 
044a 

1  03a 

0  63a 

1  51a 
0  45a 
0  42a 
0  37a 
0  62a 

0  47a 
0  47a 

0  65a 

1  06a 

0  65a 

1  13a 


0  61a 
0  35a 
0  66a 
0  23a 
0  24a 

0  29a 
0  44a 
0  42a 
0  34a 
0  52a 

0  40a 

1  056 
1  096 


Range  of  tide. 


Mean 

(Mn). 


Spring 

(Sg). 


feet. 
2.6 


1.6 


2.0  i 
1.6  I 
1.6  1 


2.0 
1.7 
2.1 
2.6 
3.2 

3.0 
2.7 
2.3 
2.3 
1.6 

1.7 
1.6 
1.7 


1.0 
1.5 
1.5 
2.3 
3.1 


3.5 
3.6 
3.7 
4.3 
4.1 

1.7 
4.1 
4.1 
4.1 
4.1 

4.3 
3.9 
3.9 
4.0 
8.8 
3.1 


3.6 
3.5 
8.8 
4,2 
4.3 

4.4 
4.1 
4.9 
4.5 
4.6 

4.9 
4.7 
4.4 


Neap 

(NpJ. 


Great 
tropic 

(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


feet.    I  /ert. 
3.0  1      1.9 


LWQ. 


Diurnal  wave. 


Mean  sea  level  I 
above  plane  of- 


/cet.    '    Jeet.    \    fret. 
2.8  I        0.7  O.l 


2.0 

1.2 

1.7 

2.4 

1.5 

2.2 

2.0 

1.2 

1.8 

1.8 

1.0 

1.7 

2.4 

1.5 

2.2 

2.1 

1.2 

1.9 

2.6 

1.5 

2.3 

8.1 

1.8 

2.7 

4.0 

2.3 

3.4 

3.7 

2.2 

3.2 

3.3 

2.0 

2.9 

2.8 

1.7 

2.5 

2.8 

1.7 

2.5 

2.0 

1.2 

1.7 

2.1 

1.2 

1.9 

2.0 

1.2 

1.8 

2.1 

1.2 

1.9 

1.2 

0.7 

1.1 

1.8 

1.1 

1.6 

1.8 

1.1 

1.6 

2.8 

1.7 

2.6 

3.8 

2.3 

3.3 

4.3 

2.6 

3.7 

4.5 

2.6 

3.8 

4.6 

2.7 

3.9 

6.3 

3.1 

4.5 

5.0 

3.0 

4.3 

2.1 

1.2 

1.9 

6.1 

3.0 

4.3 

5.1 

3.0 

4.3 

5.1 

8,0 

4.3 

5.1 

3.0 

4.3 

5.3 

3.1 

4.6 

4.8 

2.8 

4.1 

4.8 

2.8 

4.1 

6.0 

3.0 

4.2 

4.7 

2.8 

4.0 

3.8 

2.3 

3.3 

4.5 

2.6 

3.8 

4.3 

2.5 

3.8 

4.7 

2.8 

4.0 

5.2 

3.1 

4.4 

5.3 

3.1 

4.5 

6.2 

3.6 

4.6 

4.8 

3.3 

4.3 

6.8 

4.0 

6.1 

5.3 

3.6 

4.7 

6.4 

3.7 

4.8 

6.8 

4.0 

6.1 

5.6 

3.7 

4.9 

5.4 

3.4 

4.7 

.0.6 
0.5 
0.5 


0.6 
0.5 
0.6 
0.6 
0.7 

0.7 
0.7 
0.6 
0.6 
0.5 

0.6 
0.6 
0.6 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.6 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.8 

0.8 

0.8  I 
0.8  I 
0.8 

0.8  I 

0.8 

0.8 


Tropic 

HW     Tropic  I  Predic- 
inter-  .  range,     tions. 

val, 


0.1 
0.1 
0.1 


0.1 
0.1 
O.l 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1  ,. 
0.1  I 
0.1  '. 
0.1  . 
0.1    . 


feet. 
0.7 


0.6  I 


feet. 
1.3 


0.8 


0,6  1.0 

0.5  0.8 

0.6  0.8 


0.6 
0.5  I 
0.6 
0.6 
0.7 

0.7 
0.7 
0.6  , 
0.6  I 
0.6 

0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.6 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 


0.8 
0.8 
0.8 
0.8 
0.8 


Tropic 
LLW. 


1.0 
0.8 
1.0 
1.2 
1.6 

1.5 
1.4 
1.2 
1.2 
0.8 

0.8 
0.8 
0.8 


0.5  > 
0.8  , 

0.8    ; 

1.2 
1.6 


fnt. 
1.3 


0.8 


1.0 
0.8 
0.7 


1.0 

0.8 

i;o 

1.2 
1.6 

1.5 
1.3 
1.1 
1.1 
0.8 

0.8 
0.8 
0.8 


0.5 
0.7 
0.7 
1.1 
1.6 


1.8  I 
1.8 
1.8  I 
2.2  , 
2.0 

0.8 
2.0  I 
2.0  , 
2.0  , 
2.0  , 

2.2 
2.0 
2.0 
2.0 
1.9 
1.6 


1.8  I 

1.7 

1.9 

2.2  I 


Varia- 
tion of 
thecom- 


1.7 
1.8 
1.8 
2.1 
2.0 

0.8 
2.0 
2.0 
2.0 
2.0 

2.1 
1.9 
1.9 
2.0 
1.9 
1.5 


1.8  I 

1.7 

1.9 

2.1 
2.1  I 


0.1  . 

1 

0.8 

2.2  , 

2.1 

0.1  1 

7  46 

0.8 

2.0  i 

2.0 

0.1  1. 

0.8  ' 

2.4  1 

2.4 

0.1  . 

0.8  1 

2.2  i 

2.2 

0.1  . 

1 

0.8  , 

2.3; 

2.2 

0.1  1. 

' 

0.8 

2.4 

2.4 

0.1  ,. 

0.8  ; 

2.4 

2.3 

0.1 

725 

1 

0.8  1 

2.2  1 

2.1 

West. 
o 
12.5 


12.5 


12.5 
12.5 
12.6 


12.0 
12.0 
12.0 
12.0 
12.0 

12.0  , 
12.0  I 
12.5 
12.6 
12.6 

12.5 
12.5 
12.6 


12.6 
12.5 
12.5 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 
12.6 

12.6 
12.5 
12.6 
12.6 
12.5 

12.5 
12.5 
12.5 
12.5 
12.6 
12.5 


12.5 
12.5 
12.5 
12.5 
12.5 

12.6 
12.5  I 
12.5 
12.5 
12.5  [ 

12.5  ' 
12.5 
12.5  ! 


63033—09 23 
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TABLE  3.— TIDAL  DIFFERENCES 


j  Geogmphlc  podUon.         ^^^^J^^JJ?  '^' 


Tidal  differenceis. 


StAUon. 


NORTH  AMERICA  (Eaot 
Coast)— ContinucKl. 

RHODE  I8LAN I)— continued. 

Outer  coast. 

Point  Judith  Light 

Block  Island,  Basin  Harbor 

Watch  Hill  Light 

CONNBCTICtT. 

Lang  Idand  Sound,  north  tide. 


Btonington 

Noank,  Mystic  River  Entrance — 
New  London,  Custom-House  Whf . 

New  London  Naval  Station 

Norwich,  Thames  River 


Millstone  Point 

Saybrook  Light,  Connecticut  Riv. . . 

Lyme  Ferry,  Connecticut  River 

Essex,  Connecticut  River 

Chester,  Connecticut  River. . .-. 


EastHaddam,  Connecticut  River . . 

Hlmranum.  Connecticut  River 

Middletown,  Connecticut  River 

South  Glastonbury,  Conn.  River  . . . 
Wethersfield,  Connecticut  River . . . 


Hartford,  Connecticut  River 

Duck  Island 

Falkner  Inland  Light 

Money  iHland,  Thimble  Isluiuis . 
Branford  Hartwr 


Lati- 
tude. 


North. 

o     I 

41  22 
41  10 
41  18 


4120 
41  19  , 
41  21  I 
41  24 
41  32 

41  18 
41  16 
41  18 
41  21 
41  24 

41  27 
41  80 
41  84 
41  40 
41  43 

41  46 
41  16 
41  13 
41  15 
41  16 


Southwest  Ledge  Light 41  14 

New  Haven i  41  18 

MilfordRoads 41  12 

Bridgeport ,  41  10 

Black  Rock  Harbor  Light I  41  09 

Saugatuck,  Saugatuck  River I  41  06 


Westport,  Saugatuck  River 41  09 

South  Norwalk 41  06 

(Jreens  Ledge  Light 41  03 

Stamford '. 41  02 

Greenwich I  41  02 

Great  Captain  Island  Light !  40  59 


NEW  YORK. 


Loivg  I»land  Sound,  north  sidr. 


PortChester 41  00 

Mamaroneck 40  56 

NewRochelle 40  64 

City  Island 40  61 

ThrogsNeck 40  48 


East  River. 

Whltestone  Point I  40  48 

rx)l lege  Point '  40  48  ' 

Flushing,  Flushing  Bay >  40  46  [ 

Hunts  Point '  40  48  I 

North  Brother  Light !  40  48 


46  t  Lawrence  Point I  40  47  i 

47  PolhemusDock I  40  47  ' 

48  I  Pot  Cove,  Astoria I  40  47  , 

49  I  HalletH  Point  Light,  Hell  Gate >  40  47 

60  '  Hell  Gate  Ferry,  Astoria ;  40  46 

61  Black  wells  Island  Light 40  46  i 

62  Ea.Ht  4l8t  street.  New  York  City 40  46  ' 

63  I  East  27th  street,  Bellevue  Hospital .   40  44  , 

64  ;  Brooklyn  Navy- Yard 40  42 

66     Brooklyn  Bridge 40  42  | 

I 


Longitude. 
Arc.     Time. 


Name. 


West. 


o     / 

71  29 
71  83 
71  62 

71  51 

71  59 

72  06 
72  06 
72  05 

72  10 
?2  21 
72  20 
72  23 
72  26 

72  28 
72  33 
72  89 
72  37 
72  39 

72  40 
72  28 
72  39 
72  45 
72  49 

72  55 

72  66 

73  02 
73  11 
73  13 
73  21 

73  22 

73  25 

73  27 

73  33 

73  86 

73  37 

73  40 

73  44 

73  46 

73  47 

73  47 

73  55 
73  65 
73  66 
73  66  ' 
73  56 

73  56  I 
73  58  ' 
73  68  , 

73  69 

74  00 


h.  m. 
4  46 
4  46 
4  47 


4  48 
4  48 
4  48 
4  48 
4  48 

4  49 
4  49 
4  49 
450 
450 

450 
450 
4  51 
460 
4  61 

4  51 
450 
4  51 
4  61 
4  51 

4  52 
462 
4  62 
463 
4  63 
4  63 

453 
464 
464 
454 
464 
464 


4  65 
4  65 
4  65 
4  65 
466 


73  49 

4  65 

73  Si 

4  55 

73  61 

4  55 

73  62 

4  55 

73  64 

4  56 

4  56 
456 
4  66 
4  56 
4  66 

4  66 
456 
4  56 
4  56 
466 


Newport 

Newport 

New  liQudon 


New  London . 
New  Ixmdon . 
New  London . 
New  London . 
New  London . 

New  London  . 
New  London . 
New  London . 
New  London  . 
New  London . 

New  London . 
New  London . 
New  London  . 
New  London  . 
New  London  . 

New  London  . 
Willets  Point. 
Willets  Point. 
Willeta  Point. 
WUlets  Point. 


Page. 


Time. 


Ratio  ; 
Height.  of 
ranges. 


HW.         LW.       HW.      LW. 


Willets  Point.. 

Willets  Point 

Willets  Point I 

Willets  Point I 

Willets  Point I 

Willets  Point , 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point 

Willets  Point I 

WUlets  Point . . 


Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 


Willets  Point i  81 

Willets  Point 81 

Willets  Point '  81 

Willets  Point 81 

WUlets  Point |  81 

Willets  Point.'..-!  81 

Willete  Point i  81 

Willets  Point i  81 

New  York 85 

New  York i  85 

New  York i  85 

New  York |  85 

New  York ,  86 

New  York I  85 

New  York i  85 


Time  meridian, 
76°  W. 


h.m. 
-0  11 
~0  10 
-0  38 


-0  27 
-0  21 
000 
+0  04 
+0  41 

+0  14 
+1  04 
+1  22 
+1  48 
+2  16 

+2  89 
+3  14 

+4  06 
+4  64 
+6  31 

+6  62 
-0  28 
-0  16 
-0  14 
-Oil 

-Oil 
-0  04 
-0  10 
-0  02 
-0  06 
-0  06 

+0  08 
-0  04 
-0  04 
-0  03 
-0  02 
-0  03 


000 
000 
^0  04 
0  00 
0  00 


+0  09 
+0  20 
+0  31 
+0  23 
+0  22 

+0  16 
+0  14 
-0  03 

+2  41 
+2  06 

+2  01 
-ti  26 
+1  16 
+0  40 
+0  20 


h.m. 
+0  29 
+0  37 
-0  53 


-0  38 
-0  80 
000 
+0  12 
+0  47 

+0  04 

+0  42 
+1  09 
+1  61 
+2  80 

+8  00 
+4  01 
+5  03 
+6  12 
+7  07 

+7  88 
-0  66 
-0  46 
-0  44 
-0  40 

-0  36 
>  0  81 
-0  31 
-0  20 
-0  24 
-0  21 

-0  10 
-0  20 
-0  22 
-0  21 
-0  21 
-0  21 


-0  17 
-0  16 
-0  12 
-0  08 
000 


+0  08 
+0  16 
+0  33 
+0  18 
+0  15 

+0  07 
0  00 
-0  21 
+2  26 
+141 

+1  38 
+1  15 
+1  07 
+0  87 
+0  23 


Mean  Low 
Water. 

Se€l.  ,  /-rf. 

-0.4  0.0 

-0.5  :  0.0 

+0.8  0.0 


+0.2 

+0.1 

0.0 

0.0 

+0.6  I 

+0.2 
+1.1 
+0.7 
+0.4 
0.0 

—0.3 
-0.6 
-LO 
-L4 
-1.6 

-L7 
-2.7 
-L8 
-L6 
-L8 

-LO 

-0.6  I 

0.0 
-0.3  I 
-0.2 

-0.1 
-0.2 
+0.1 
+0.1 
+0.2 
+0.1 


+0.1 

+0.1 

+0.4 

0.0 

0.0 


0.0 
-0.1 
-0.6 
-0.1  I 
-0.3  ' 

-0.6  I 
-0.8  ! 

-L2 
+L1  ' 
+0.7  I 

+0.6  I 
-0.8  I 

-0.4 
-0.4 
-0.2 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0,0 
0.0 
0.0 

0.0 : 

0.0  I 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


355 


Interval. 


Mean. 


Tropic. 


HWI. 

LWI. 

h.  m. 

7  32 
733 

8  49 

h.m. 

1  17 
125 

2  38 

8  59 
905 
926 
930 
10  07 

2  52 
300 
330 

3  42 

4  17 

10  10  29 

11  10  47  . 

12  11  12 

13  11  40  I 


! 36  ;  11  09 

'37  11  09 

38  11  13 

39  11  09 

40  I  11  09  . 


333 
4  11 

4  38 

5  19 
5  58 


12  03  1 

6  28 

0  13  1 

729 

1  03 

830 

153 

9  40 

2  29 

10  34 

2  50 
10  46 
10  67 

10  59 

11  02 

1101 
11  08  I 
11  02  I 
11  09  I 
11  05  ! 
11  06  I 
I 
11  19 
11  06 
11  06 
11  07 
11  08 

iro7 


11  18  , 
11  '29 
11  40 
11  32 
11  30  ; 

11  24  i 
11  22  ; 
11  05  I 
10  45  I 
10  10  I 

10  06  I 
990  I 
9  20  I 

844  I 
824  I 


11  O) 
4  31 
4  40 
4  42 
4  46 

4  50 
454 

4  54 
504 

5  00 
603 

5  14 
503 
5  01 
5  02 
5  02 
5  02 


505 
5  06 
5  10 
5  14 
5  22 


580 
6  38 

5  55 

6  40 
5  36 

5  28 
5  21 
5  00 
4  30 
3  46 

3  43 
320 
3  12 
242 
228 


LLWI. 


h.  m. 
7  32a 

7  83a 

8  45a 


8  54a 
900a 

9  21a 
9  27a 

10  08a 

9  34a 
10  25a 

10  4da 

11  08a 
11  36a 

11  58a 
0  086 

0  676 

1  466 

2  226 

2  426 
10  42a 
10  53a 
10  55a 

10  58a 

10  57a 

11  04a 

10  68a 

11  OVi 
11  Ola 
11  02a 

11  16a 
11  02a 
11  02tt 
11  03a 
11  04a 
11  03a 


11  05a 
11  a5a 
11  09a 
11  05a 
11  awi 


11  14a 
11  25a 
11  36^1 
11  28a 
11  26a 

11  20a 
11  18a 
11  Ola 
10  42a 
10  07a 

10  02a 
9  27a 
9  17a 
8  41a 
8  21a 


h.   m. 
1  036 

1  116 

2  586 


3  126 
3  206 

3  516 

4  016 
4  376 

3  536 

4  306 

4  586 

5  406 

6  206 

6  506 

7  516 

8  526 
10  026 

10  576 

11  286 
4  396 
4  486 
4  506 
4  546 

4  586 

5  026 
5  026 
5  126 
5086 
5  106 

5  216 
5  116 
5  096 
5  096 
5  106 
5  106 


5  136 

5  146 

6  186 
5 '226 
5  306 


5  386 

5  4G6 

6  046 
5  496 
5  466 

5386 
5  316 
5  106 
4  416 
3  576 

3  546 
3  326 
3  246 
2  646 
2  416 


Range  of  tide. 


Mean 

(Mn). 


feet. 
3.1 
3.0 
2.7 


2.7 
2.6 
2.5 
2.5 
3.1 


3.6 
3.2 
2.9 
2.5 

2.2 
1.9 
1.5 
1.1 
0.9 

0.8 
4.5 
5.4 
5.6 
5.9 

6.2 
6.0 
6.6 
7.2 
6.9 
7.0 

7.1 
7.0 
7.3 
7.3 
7.4 
7.3 


7.3 
7.3 
7.6 
7.2 
7.2 


7.2 
7.1 
6.7 
7.1 


6.6  , 

6.4  < 
6.0  i 

5.5  I 
5.1 

5.0 
4.1 
4.0 
4.0 
4.2 


Spring 

Neap 

(Np). 

Art. 

3.8 
3.7 
8.2 

feet. 
2.3 
2.2 

2.1 

3.2 
3.0 
2.9 
2.9 
3.7 

2.2 
2.0 
2.0 
2.0 
2.6 

5.3 
6.3 
6.7 
7.0 

7.3 
7.1 
7.7 
8.5 
8.2 
8.3 

8.4 
8.3 
8.6 

8.6 


8.6 
8.6 
8.9 
8.5 
8.5 


8.5 
8.5 
8.0 
8.4 
8.2 

7.9 
7.6 
7.2 
6.6 
6.1 

6.0  > 

4.9; 
4.8 
4.7 
5.0 


Great 

tropic 

(Gc). 


3.2 

2.2  ' 

4.3 

2.9 

3.8 

2.6 

3.4 

2.8 

2.9 

2.0 

2.6 

1.8 

2.2 

1.5 

1.7 

1.2 

1.3 

0.9 

1.1 

0.7 

0.9 

0.6 

3.6 
4.3 
4.5 
4.7 

5.0 

4.8 

5.2  ' 

5.8 

5.5 

5.6 

5.7 
5.6 
5.8 
5.8 
5.9 
5.9 


5.8 
5.8 
6.0 
5.7 
5.7 


5.6 
5.6 
5.2 
6.5 
5.4 

5.1 
5.0 
4.7 
4.3 
4.0 

3.9 
3.2 
3.1 
3.1 
3.3 


feet. 
3.3 
3.2 
3.1 


3,1 
2.9 
2.8 
2.8 
8.5 

3.1 
4.1 
3.7 
3.3 
2.8 

2.6 
2.2 
1.7 
1.3 
1.0 

0.9 
5.1 
6.1 
6.4 
6.7 

7.1 
6.8 
7.5 
8.2 
7.9 
8.0 

8.1 
8.0 
8.3 
8.3 
8.4 
8.3 


8.3 
8.3 
8.6 
8.3 
8.2 


8.1 
8.1 
7.6 
8.0 
7.8 

7.5 
7.2 
6.8 
6.2 
6.8 

5.7 
4.7 
4.5 
4.5 
4.7 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


feet. 
0.7 
0.7 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.5 

0.5 
0.9 
1.0 
1.0 
1.0 

1.0  , 
1.0  I 
1.0  I 
1.0  j 
1.0  I 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


fed. 
0.1 
0.1 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.3 
0.3 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 
0.4 
0.4 
0.6 
0.6 

0.5  . 

0.5 

0.6 

0.6 

0.6 

0.6 

0.6 
0.6  I 
0.6  I 
0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


0.5 
0.5 
0.5 
0.6 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 

0.4  ! 
0.3 
0.3  I 
0.3  I 
0.3  ' 


feet. 

feet. 

0.7 

1.6 

0.7 

1.5 

0.9 

1.4 

0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.5 

0.5 
1.0 
1.1 
1.1 
1.1 


Predic-  Tropic 
tlons.     LLW. 


Varia- 
tion of 
the  com- 


1.4 
1.3 
1.2 
1.8 

1.6 

1.4 

1.8 
1.6 
1.4 
1.2 

1.1 
1.0 
0.7 
0.6 
0.4 

0.4 
2.2 

2.7  ' 

2.8  : 
3.0  ! 


3.1 

3.0 

3.3 

3.6 

3.5 

3.5 

3.6 

3.5 

3.6 

3.6 

3.7 

3.7 

3.7 

3.6 

8.8 

3.6 

3.6 

3.6 

8.6 

3.4 

3.5 

8.4 

3.3 

3.2 

3.0 

2.8 

2.6 

1.1 

2.6 

1.0 

2.1 

1.0 

2.0 

1.0 

2.0 

1.0 

2.1 

1 

feet. 
1.6 
1.5 
1.4 


1.6 
1.4 
1.3 
1.3 
1.7 

1.5 
1.9 
1.7 
1.5 
1.8 

1.2 
1.1 
0.7 
0.6 
0.4 

0.4 
2.4 
2.9 
3.0 
3.2 

3.3 
3.2 
3.5 
3.9 
3.8 
3.8 

3.9 
3.8 
3.9 
3.9 
4.0 
4.0 


4.0 
3.9 
4.1 
S.9 
8.9 


8.8 
3.8 
3.6 
3.7 
3.6 

3.5 
3.4 
S.2 
3.0 

2.8  I 

2.7 
2.2  ' 

2.1  I 
2.1 

2.2  I 


West. 

o 

12.0 

11.6 

11.0 


11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11,0 
11.0 

11.0 
11.0 
10.6 
10.5 
10.6 

10.6 
10.6 
10.6 
10.5 
10.5 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
10.0 
10.0 
10.0 
10.0 


9.5 
9.5 
9.5 
9.6 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.6 
9.5 
9.5 


Digitized  by 


Google 


856 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (East 
Coast) — Continued. 

NEW  YORK— continued. 

Harlem  Rii^er. 

East  llOtli  Btreet,  New  York  Cltv. 

High  Bridge 

Kings  Bridge 


Long  lalaiul  Stmnd^  9outh  side. 


WiLLETH  Point 

Hewletts  I*oint 

Execution  Rockx  Light _  _ 

Glenor  Mosqui  toCove,  Hempstead  H. 
Oyster  Bay 


Cold  Spring  Harbor, Oyster  Bay. . . 

Huntington  Harbor 

Northport  Harbor 

NisRequogue  River 

Stony  Brook 


Stratford  Shoal  light ... 
Port  Jefferson  Entrance . 

PortJefferson 

Setauket 

Conscience  Bay 


Herod  Point 

Jacob  Point 

Duck  Pond  Point 

Horton  Point  Light . 
Truman  Beach 


Orient  Point 

Little  Gull  Island  Light 

West  Harbor,  Fishers  Island  . 

Gardinera  Point  Light 

Orient  Harbor 


Greenport 

Southold  Landing. 
Cutchogue  Harbor. 

Jame.sport 

Sag  Harbor 


Cedar  Inland  Light . . . . 

Acabonack  Harbor 

Napeague  Harbor 

Fort  Pond  Bay 

Montauk  Point  Light  . 


Lang  Island,  south  side. 

Amagansett  Life-Saving  Station 

Mecox  Life-Saving  Station 

Southampton  Life-oaving  Station. 

Shinnecock  Llfe-S*iving  Station 

Quogue  Life-Saving  Station 


Moriches  Life-Saving  Station.. 
Bellport  Life-Saving  Station. . . 

Bcllport,  Great  South  Bay 

Patciiogue,  Great  South  Bay. . . 
Lone  Hill  Life-Saving  StaUon. 


Fire  Inland  Inlet.  Great  South  Bay. 

Babylon.  Great  South  Bay 

Gilgo  Inlet,  Great  South  Bav. 


Jones  Inlet,  Hempetead  Bay 

E.  Rockaway  Inlet,  Hempstead  Bay. 

Barren  Island,  Rockaway  Inlet 

Holland  Landing,  Jamaica  Bay 

Norton  Point,  Jamaica  Bay 

Canarsie,  Jamaica  Bay 

Coney  Island 

Stnten  Island. 

Elm  Tree  Beacon 

Great  Kills 

Princess  Bay  Light 

Great  Beds  Light 

Tottenville.  Arthur  Kill 


Gei^raphic  position. 


lati- 
tude. 


XoHh. 

o  / 
40  47 
40  51 
40  62 


40  48 
40  50 
40  53 
40  51 
40  52 

40  52 
40  54 
40  54 
40  54 

40  55 

41  (M 
40  58 
40  57 
40  5(> 
40  57 

40  57 

40  59 

41  02 
41  05 
41  08 

41  10 
41  12 
41  1(5 
41  09 
41  08 

41  06 
41  04 
41  00 

40  56 

41  00 

41  02 
41  01 
41  00 
41  03 
41  04 


40  58 
40  &1 
40  52 
40  51 
40  48 

40  46 
40  43 
40  45 
40  45 
40  40 

40  38 
40  41 
40  37 
40  86 
40  36 

40  35 
40  35 
40  38 
40  38 
40  34 


40  34 
40  32 
40  30 

40  29 
40  31 


Longitude. 


Arc.     Time. 


West. 


Standard  port  for 
reference. 


o       / 

73  56 
73  56 
73  55 

73  47 
73  45 
73  44 
73  39 
73  81 

73  28 
73  26 
73  21 
73  13 
78  09 

78  06 
78  05 
78  04 
73  06 
73  07 

72  50 
72  89 
72  31 
72  27 
72  19 

72  14 
72  06 
72  00 
72  09 
72  IH 

72  21 
72  25 
72  27 
72  34 
72  17 

72  16 
72  08 
72  03 
71  58 
71  51 

72  07 
72  18 

72  23 
72  28 
72  36 

72  43 
72  56 

72  56 

73  01 
73  04 

78  14 
73  19 
73  25 
73  32 
73  41 

73  53 
73  49 
73  45 
73  63 
73  59 


74  06 
74  08 
74  13 
74  15 
74  15 


h.  m. 
4  56 
456 
456 


4  55 
4  55 
4  55 
4  55 
4  M 

4  54 
4  54 
4  53 
4  53 

453 

4  52 
4  52 
4  52 
4  62 
4  52 

4  51 
4  51 
4  50 
4  50 
4  49 

4  49 
4  48 
4  48 
4  49 
4  49 

4  49 
450 
450 
450 
4  49 

4  49 
4  49 
4  48 
4  48 
4  47 


448 
4  49 
4  50 
4  50 
4  60 

4  51 
4  52 
4  52 
4  52 
4  52 

4  53 
4  53 
4  64 

4  54 
4  55 

4  56 
4  55 
455 
4  66 
4  56 


4  56 
4  57 
4  57 
4  57 
4  57 


Name. 


New  York . 
New  York . 
New  York . 


Willets  Point. 
Willeta  Point. 
Willets  Point . 
Willets  Point. 
WMllets  Point . 

Willets  Point.. 
Willets  Point. 
Willets  Point. . 
Willets  Point. 
Willets  Point. 

Willets  Point.. 
Willets  Point., 
Willeta  Point.. 
Willets  Point.. 
Willets  Point. 

Willets  Point.. 
Willets  Point.. 
Willets  Point.. 
New  London . . 
New  London  . , 

New  London . . 
New  London . . 
New  London  . . 
New  London . . 
New  London . . 

New  London . . 
New  London . . 
New  London . , 
New  London .. 
New  London  .. 

New  London . . 
New  London  . . 
New  London  .. 
New  London  . . 
New  London  . . 


New  Ix>ndon . 
New  London . 
New  London , 
New  London . 
New  London  . 

New  London  . 
New  London  . 
New  London . 
New  Ijondon  . 
New  London . 

New  London . 
New  London . 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 

Sandy  Hook. . 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook . . 
Sandy  Hook.. 


Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Tidal  differences. 


Time. 


HW. 


LW'. 


Time  meridian, 
75°  »'. 


k.  m. 
+2  11 
-H2  21 
-1-0  56 


000 
000 
000 
000 
-0  03 

-0  02 
-0  04 
-0  04 
-0  06 
+0  14 

-0  09 
-0  06 
+0  29 
+0  58 
+108 

-Oil 
-0  13 
-0  17 
+127 
+1  05 

+0  85 
000 
+0  05 
+0  26 
+0  55 

+0  59 
+1  48 
+2  01 
+2  47 
+1  05 

+0  42 
000 
-Oil 
-0  36 
-107 


-1  16 
-126 
-1  80 
-186 
-1  42 

-1  47 
-162 
+1  33 
+1  16 
-1  67 

-2  02 
+0  29 
-0  12 
-0  07 
000 

+0  07 
+0  42 
+1  09 
+0  45 
000 


+0  03 
+0  02 
+0  05 
+0  07 
+0  11 


h.  m. 
+1  46 
+2  05 

+1  00 


000 
-0  08 
-0  13 
-0  16 
-0  17 

-0  16 
-0  24 
-0  24 
-0  25 
-0  04 

-0  29 
-0  25 
+0  21 
+0  59 
+1  35 

-0  36 
-0  42 
-0  48 
+1  05 
+0  48 

+0  12 
-0  26 
-0  03 
+0  06 
+0  83 

+0  48 
+1  82 
+1  48 
+2  42 
+0  61 

+0  31 
-0  08 
-0  25 
-0  60 
-1  28 


-1  88 
-1  44 
-1  47 
-1  50 
-1  54 

-1  57 
-2  01 
+124 
+1  07 
-2  04 

-2  05 
+0  25 
-0  09 
-0  04 
+0  01 

+0  12 
4-0  82 
+1  20 
+0  48 
-0  12 


+0  08  +0.2 
+0  06  I  +0.4 
+0  09  I  +0. 6 
+0  13  I  +0.6 
+0  22     +0.6 


Height 

r 

HW. 

w. 

Mean  Low 

Water. 

/«! 

/eeL 

+  L6 

0.0 

+  L6 

0.0 

-0.1 

OO 

0.0 

0.0 

0.0 

0.0 

+0.1 

OO 

0.0 

OO 

+0.1 

OO 

+0.4 

OO  ■ 

+0.4 

0.0 

+0.1 

OO 

-0.2 

OO 

-LI 

OO 

-0.6 

oo' 

-LO 

0.0 

-0.6 

0.0 

-0.7 

OO 

-2.2 

OO 

-L3 

OO 

-2.3 

0.0 

-2.7 

OO 

+L6 

0.0 

+0.9 

0.0 

+0.2 

0.0 

0.0 

0.0 

0.0 

OO 

+0.2 

0.0 

0.0 

0.0, 

-0.1 

OO 

0.0 

0.0 

-0.2 

0.0 

-0.1 

0.0 

0.0 

0.0 

+0.1 

0.0 

+0.2 

0.0 

0.0 

0.0 ; 

-0.3 

0.0^ 

-0.5 

0.0  •• 

-0.8 

0.0 

-0.2 

0.0 

-0.1 

0.0, 

0.0 

0.0 

+0.2 

OO 

+0.4 

0.0 

+0.6 

OO 

-L4 

oo! 

-L6 

OO, 

+0.8 

oo 

-0.5 

OO 

-L3 

OO: 

-LI 

ao; 

-0.9 

OO 

-0.6 

ao 

-0.4 

0.0  1 

-04 

oo, 

-07 

oo; 

-0.2 

0.0 

OO 

oo 

RaUo 

of 
ranf;^ 

I 


0.9 
0.0 
0.0 
OO 
OO 
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Interval. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  pea  level 
above  plane  of— 

Varia- 

tlon  of 

the  com- 

paiw. 

1        Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Npr 

Qreat 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 

s 

I 

3 

1  HWL 

LWI. 

HHWI. 

LLWI. 

val. 

We9t. 

,    h.fn. 

h.m. 

h.  m. 

h.m. 

feet. 

fed. 

feet. 

feet. 

feet. 

feet. 

h.m. 

feet. 

feet. 

feet. 

o 

1 

:    10  16 

860 

10  V2a 

4036 

5.5 

6.6 

4.3 

6.2 

1.0 

0.3 

1.0 

2.8 

2.9 

9.5 

,    2 

10  26 

4  10 

10  22a 

4  236 

6.0 

7.2 

4.6 

6.7 

1.0 

0.3 

1.0 

3.0 

3.1 

9.5 

3 

900 

306 

8  57a 

3  185 

4.8 

5.2 

3.4 

4.8 

1.0 

0.3 

1.0 

2.2 

2.3 

9.5 

4 

1109 

522 

1105O 

5306 

7.2 

8.6 

5.7 

8.2 

1.0 

0.6 

9  11 

1.1 

8.6 

4.0 

9.5 

5 

1    11  09 

6  14 

1106a 

6  226 

7.2 

8.5 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

4.0 

9.5 

6 

11  09 

609 

11  06a 

6  176 

7.3 

8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

9.6 

i    7 

1109 

606 

11  05a 

6  146 

7.2 

8.5 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

4.0 

10.0 

■    8 

1 

1107 

606 

1103a 

5  146 

7.3 

8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

4.0 

10.0 

q 

11  08 
1106 

607 
469 

1104a 
11  02a 

5  166 
5  076 

7.6 
7.6 

9.0 
9.0 

6.1 
6.1 

8.7 
8.7 

1.0 
1.0 

0.6 
0.6 

1.1 
1.1 

3.8 
3.8 

4.1 
4.1 

10.0 
10.0 

10 

11 

1107 

600- 

1108a 

5086 

7.3 

8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

3.6 

3.9 

10.0 

12 

11  05 

469 

11  Ola 

5  076 

7.0 

8.8 

6.6 

8.0 

1.0 

0.6 

1.1 

3.6 

3.8 

10.0 

13 

11  26 

520 

11  21a 

6286 

6.1 

7.2 

4.9 

7.0 

1.0 

0.6 

'       1.1 

8.0 

8.2 

10.0 

14 

1108 

466 

10  69a 

5066 

6.6 

7.8 

5.3 

7.6 

1.0 

0.6 



1.1 

8.3 

3.6 

10.0 

16 

1106 

600 

11  02a 

6  116 

6.2 

•    7.3 

6.0 

7.1 

1.0 

0.6 

1.1 

8.1 

8.8 

10.0 

16 

11  4> 

646 

11  87a 

5686 

6.6 

7.8 

6.8 

7.6 

1.0 

0.6 

1.1 

8.3 

8.6 

10.0 

17 

12  10 

624 

12  06a 

6  376 

6.6 

7.6 

6.2 

7.4 

1.0 

0.6 

1.1 

8.2 

8.4 

10.0 

18 

12  20 

700 

12  16a 

7  146 

5.0 

6.9 

4.0 

6.7 

1.0 

0.4 

1.1 

2.6 

2.7 

10.0 

19 

1102 

460 

10  68a 

5056 

5.9 

7.0 

4.7 

6.7 

1.0 

0.6 

1.1 

3.0 

8.2 

10.5 

20 

1100 

444 

10  56a 

5006 

4.9 

6.8 

4.0 

5.6 

1.0 

0.4 

1.1 

2.6 

2.7 

10.6 

21 

10  67 

489 

10  63a 

4566 

4.6 

5.3 

8.6 

6.1 

0.9 

0.4 

1.0 

2.2 

2.4 

10.5 

22 

10  61 

488 

10  46a 

4  506 

4.0 

4.7 

3.2 

4.6 

0.9 

0.3 

0.9 

2.0 

2.1 

10.6 

23 

10  90 

4  17 

10  16a 

4366 

8.4 

4.0 

2.7 

8.8 

0.9 

0.3 

0.9 

1.7 

1.8 

11.0 

24 

10  00 

841 

956a 

4006 

2.7 

8.2 

2.2 

3.1 

0.9 

0.2 

0.9 

1.4 

1.6 

11.0 

25 

926 

801 

9  21a 

3236 

2.6 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.3 

11.0 

26 

9  81 

827 

926a 

3  476 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

27 

960 

886 

9  46a 

3556 

2.7 

8.2 

2.2 

8.1 

0.9 

0.2    

0.9 

1.4 

1.6 

11.0 

28 

10  20 

4  02 

10  16a 

4226 

2.6 

3.0 

2.0 

2.8 

0.9 

0.2   

0.9 

1.2 

1.3 

10.5 

'29 

10  24 

4  12 

10  19a 

4826 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2    0.9 

1.2 

1.8 

10.6 

30 

11  12 

600 

11  07a 

6206 

2.5 

3.0 

2.0 

2.9 

0.9 

0.2    0.9 

1.3 

1.4 

10.5 

31 

1126 

6  16 

11  20a 

5866 

2.8 

2.8 

1.9 

2.7 

0.9 

0.2    0.9 

1.2 

1.3 

10.6 

32 

12  11 

6  10 

12  06a 

6806 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2    1        0.9 

1.2 

1.3 

10.0 

33 

10  80 

420 

10  26a 

4406 

2.6 

2.9 

2.0 

2.8 

0.9 

0.2    1        0.9 

1.2 

1.8 

10.6 

34 

10  07 

400 

10  02a 

4206 

2.6 

3.1 

2.1 

3.0 

0.9 

0.2   

0.9 

1.8 

1.4 

10.6 

85 

9  25 

3  21 

920a 

3  416 

2.7 

8.1 

2.1 

3.0 

0.9 

.    0.2 

0.9 

1.8 

1.4 

11.0 

36 

9  15 

805 

9  10a 

3256 

2.6 

•    3.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

37 

860 

2  40 

845a 

8  006 

2.2 

2.6 

1.8 

2.6 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

88 

820 

203 

8  15a 

2236 

2.0 

2.4 

1.6 

2.3 

0.8 

0.2 

0.8 

1.0 

1.1 

11.0 

89 

8  10 

162 

806a 

2  126 

2.2 

2.6 

1.7 

2.5 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

40 

800 

146 

765a 

2066 

2.8 

2.8 

1.8 

2,7 

0.8 

0.2 

0.8 

1.2 

1.3 

10.5 

41 

764 

1  41 

7  49a 

2  016 

2.4 

2.9 

1.9 

2.8 

0.8 

0.2 

0.8 

1.2 

1.8 

10.6 

42 

748 

1  88 

7  43a 

1576 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

10.5 

43 

7  42 

184 

738a 

I  536 

2.7 

3.2 

2.1 

3.0 

0.9 

0.2 

0.9 

1.3 

1.4 

10.5 

44 

7  86 

1  SO 

7  32a 

1486 

2.9 

3.4 

2.3 

3.2 

0.9 

0.2 

0.9 

1.4 

1.6 

10.0 

46 

7  80 

126 

726a 

1  436 

8.1 

8.6 

2.4 

3.4 

0.9 

0.2 

'        0.9 

1.5 

1.6 

10.0 

46 

10  66 

450 

10  48a 

5  156 

1.1 

1.4 

0.9 

1.3 

0.6 

0.1 

'        0.6 

0.6 

0.6 

10.0 

47 

10  88 

483 

10  30a 

4536 

1.0 

1.1 

0.8 

1.1 

0.6 

0.1 

1        0. 6 

0.5 

0.5 

10.0 

48 

725 

122 

7  21a 

1  406 

3.3 

3.9 

2.6 

8.7 

0.9 

0.2 

1        0.9 

1.6 

1.7 

10.0 

49 

7  19 

1  20 

7  16a 

1376 

2.0 

2.3 

1.5 

2.2 

0.8 

0.2 

0.8 

1.0 

1.1 

10.0 

50 

950 

860 

9  44a 

4  106 

1.2 

1.4 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

51 

725 

1  20 

7  27a 

1  346 

3.6 

4.2 

2.8 

4.0 

1.0 

0.2 

1.0 

1.8 

1.9 

9.5 

'52 

780 

125 

7  22a 

1  896 

3.8 

4.5 

3.0 

4.2 

1.0 

0.2 

1.0 

1.9 

2.0 

9.5 

63 

7  36 

1  29 

7  83a 

1436 

4.1 

4.9 

3.2 

4.6 

1.0 

0.2 

1.0 

2.0 

2.1 

9.6 

M 

7  42 

1  15 

7S9a 

1  296 

4.3 

5.2 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2- 

2.8 

9.6 

■55 

8  18 

2  00 

8  16a 

2  146 

4.3 

5.1 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

9.5 

56 

845 

248 

842a 

3026 

4.0 

4.8 

3.2 

4.4 

1.0 

0.2 

1.0 

2.0 

2.1 

9.5  ; 

57 

820 

2  15 

8  17a 

2296 

4.5 

6.4 

3.6 

5.0 

1.0 

0.2 

1.0 

2.3 

2.4 

9.5  , 

58 

7  86 

116 

782a 

1296 

4.7 

6.6 

8.7 

5.1 

1.1 

0.2 

1.1 

2.3 

2.4 

9.5 

59 

738 

1  35 

7  36a 

1496 

4.9 

6.9 

8.8 

5.4 

1.0 

0.3 

1.0 

2.4 

2.5 

9.0 

60 

786 

1  32 

733a 

1466 

6.1 

6.1 

4.0 

6.6 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

61 

7  39 

1  85 

7  36a 

1  496 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

i62 

7  41 

1  89 

7  38rt 

1  536 

6.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

|63 

7  45 

1  48 

7  42a 

2  026 

5.3 

6.4 

4.1 

5.8 

1.0 

0.8 

1.0 

2.6 

2.7 

9.0 
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TABLE  3.— TIDAL  DIFFERENCES 


?. 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

31 
32 
83 
34 
35 

36 
37 

38 
89 
40 

'  41 

;  42 

,43 
44 

Station. 

Geogr 

Lati- 
tude. 

Xorth. 

O      t 

40  33 
40  36 
40  38 
40  39 
40  36 

40  36 
40  87 
40  88 
40  40 
40  42 

40  42 
40  48 
40  48 
40  46 
40  46 

40  47 
40  49 
40  60 
40  61 
40  63 

40  66 
4101 
4105 

41  10 
41  12 

41  17 
41  24 
4130 
41  35' 
41  42 

41  47 
4165 

42  04 
42  13 
42  15 

42  21 
42  27 
42  32 
42  37 
42  44 

'40  39 
40  39 
40  42 
40  44 
40  52 
40  51 
40  53 

40  29 
40  29 
40  27 
40  26 
40  27 

aphic  po 
Longi 

iflition. 

Standard  port  for 
reference. 

Tidal  dlflfer^nces. 

Ratio 

of 

ranges. 

1 

i 
i 

t 

1.13 
1.14 
L02 
1.02 
1.05 

1.09 
1.05 
1.02, 
1.00  1 
1.00, 

1.00 
0.99 
0.99 
0.98 
0.96 

0.96 
0.94 
0.9* 
0.93 
0.91 

0.8S 
0.84 
0.82 
0.78 
0.76 

0.70 
0.63 
0.62 
0.65 
0.71, 

0.75 
0.83 
0.98  1 
0.96 
0.95 

0.89 
0.74 
0.61 
a55 
0.53 

! 

I.© 
1.05 
1.07 
1.14 
0.75 
I.IS 
LIS 

1.28 
M3, 
1.13 

Loal 

LOOj 

tude. 

Name. 

Sandy  Hook 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

Page. 

89 
85 
85 
85 
85 

86 
85 

86 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
K5 
85 

8.b 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
86 
85 
85 
85 
86 
86 

89 
89 
89 
89 
89 

Til 
HW. 

ne. 
LW. 

eridian, 

ir. 

h.m. 
+  048 
+  026 
+  0  11 

-  0  16 

-  025 

-  036 

-  026 

-  0  18 

-  009 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  020 
+  0  28 
+  0  81 
+  037 
+  046 

+  1  00 
+  121 
+  189 
+  2  05 
+  221. 

+  2  61 
+  3  31 
+  4  01 
+  422 
+  4  50 

+  609 
+  6  35 
+  606 
+  664 
+  7  10 

+  766 
+  864 
+  9  50 
+11  05 
+13  01 

+  024 
+  034 
+  085 
+  1  09 
+  205 
+  1  48 
+  200 

+  1  33 
+  0  16 
+  0  14 
+  004 
000 

Hel 
HW. 

Mean 
Wa 

feet. 
+0.6 
+0.6 
+0.1 
+0.1 
+0.2 

+0.4 
+0.2 
+0.1 
.0.0 
0.0 

0.0 

0.0 

0.0 

-0.1 

-0.2 

-0.2 
-0.2 
-0.8 
-0.3 
-0.4 

-0.5 
-0.7 
-0.8 
-1.0 
-1.1 

-1.8 
-1.6 
-1.7 
-L6 
-L3 

-1.1 
-0.7 
-0.8 
-0.2 
-0.2 

-0.5 
-1.1 
-1.7 
-2.0 
-2.1 

+0.2 
+0.2 
+0.3 
+0.6 
-1.1 
+0.8 
+0.8 

+1.3 
+0.6 
+0.6 
+0.1 
0.0 

Sht 

,-. 

LW. 

Arc. 

Wt 
o    / 
74  13 
74  12 
74  09 
74  06 
74  03 

74  00 
74  02 
74  02 
74  01 
74  01 

74  01 
74  02 
74  01 
74  02 
74  01 

73  69 
78  68 
73  67 
78  67 
73  65 

73  54 
73  53 
73  52 
73  52 
73  58 

73  56 

73  57 

74  00 
73  57 
73  56 

73  57 
73  58 
73  55 
73  61 
73  48 

73  48 
73  47 
73  45 
73  45 

73  42 

74  10 
74  11 
74  08 
74  10 
74  07 
74  02 
74  02 

74  26 
74  16 
74  12 
74  ft5 
74  00 

Time. 

h.m. 
4  57 
4  57 
4  67 
456 
4  56 

456 
456 
4  56 
666 
456 

4  56 
456 
4  56 

NORTH  AMERICA  (East 
COAOT)— Continued. 

NBW  YORK— t'ontlnued. 

SUiten  /«tond— Continued. 

RossvlUe,  Arthur  Kill 

Chelsea.  Arthur  Kill 

Port  Richmond.  Kill  van  Kull 

New  Brighton,  Kill  van  Kull 

Fort  W' ads  worth  Light,  The  Narrows 

New  York  Harbor. 

Bath,  Gravesend  Bay 

Timem 

75° 

h.m. 
+  086 
+  0  19 
+  008 

-  008 

-  0  21 

-  029 

-  021 

-  016 

-  008 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  0  20 
+  0  28 
+  0  31 
+  0  36 
+  0  45 

+  056 
+  1  17 
+  1  82 
+  1  50 
+  2  02 

+  2  24 
+  302 
+  3  89 
+  407 

+  4  86 

+  4  51 
+  5  21 
+  6  56 
+  6  40 
+  6  65 

+  727 
+  8  11 
+  858 
+  9  54 
+11  25 

+  0  17 
+  023 
+  038 
+  058 
+  141 
+  1  26 
+  1  86 

+  0  49 

+  008 

+  005 

000 

000 

Low 
ier. 

feeL 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

• 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

Fort  Hamilton,  The  Narrows 

Bay  Ridge 

Gowanus  Bay 

New  York,  Goveroors  Island 

NrW  YORK  AND  NEW  JERSEY. 

Hudson  River. 
New  York,  The  Battery 

Jersey  City,  Penn.  R.  R.  Ferrj-,  N.J. 
New  York,  DesbrcsBes  St 

Hoboken,  14th  St.,  N.  J 

4  56  1  New  York 

4  66     New  York 

4  56     New  York 

Weeha wken.  Day  Point,  N.  J 

New  York,  W.72d8t 

General  Grant's  tomb,  122d  st 

Manhattan  Iron  Works,  143d  st 

Fort  Washington  Point 

456 
456 
466 
456 

466 
4  66 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

Spuyten  Duy vil 

Yonkers 

Dobbfl  Ferry 

Tarrytown 

4  55     New  York 

4  55     New  York 

4  56     New  York 

4  56     New  York 

4  56  1  New  York 

4  5t;  1  New  York 

4  56     New  York  ......... 

4  56     New  York 

4  56     New  York 

4  56     New  York 

4  56     New  York 

4  55     New  York 

4  65     New  York 

4  56  1  New  York 

4  65  1  New  York 

Omining  -,.,.. 

HaverBtiraw 

PeekskUl 

West  Point 

Newburgh 

New  Hamburg 

Poughkeepaie 

Hyde  Park 

Rondout 

Tivoll 

Catsklll 

Hudson 

Coxsackie 

New  Baltimore 

C&<)tleton 

Albany 

Troy 

NKW  JERSEY— <'on tin ued. 

Netmrk  Bay. 

Shooters  Island,  N.  Y 

ElizalKJthport 

PasNiie  Light 

Newark,  Passaic  River   

466 
4  65 
455 

4  57 
4  57 
4  57 
4  57 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

45 

Piussnic.  Passaic  River 

4  56     New  York 

46 
47 

48 
49 
50 
51 

Little  Ferry.  Hackensack  River.... 
Hackensack,  Hacken.Kark  River 

Rcwitan  liny,  etc. 
New  Brunswick   .... 

456 
4  56 

4  58 

New  York 

New  York 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  H(H>k 

South  Amlxiy  

Keyport 

Port  Monmouth 

Sandy  Hook,  The  Horseshoe 

4  57 
4  57 
4  56 
4  56 
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Interval. 


Mean. 


HWI.     LWI 


h.  m. 
8  10 
8  22 
8  11 
7  66 
7  43 


7  85 

7  43 

7  49 

756 

804 

8  06 

809 

8  10 

8  16 

8  22 

8  24 

8  82 

8  35 

8  40 

8  49 

9  00 

9  21 

9  87 

965 

10  06 

10  28 

11  06 

11  43 

12  11 

0  15 

0  30 

100 

1  35 

2  20 

2  36 

307 

3  51 

4  38 

534 

705 

i 

8  20 
8  26 

8  41 

9  01 
9  45 
930 
940 


8  22 
742 
7  39 
736 
7  35 


k.  m. 
2  14 
280 
2  15 
1  60 
1  40 


130 
1  40 
147 
156 
205 


2  07 
2  10 
2  11 
2  17 
223 

2  25 
233 
236 
2  42 
2  51 

305 
326 
346 
4  11 

4  26 

456 

5  86 
606 

6  27 
655 

7  14 

7  40 

8  11 
900 

9  16 

10  02 

11  00 
11  56 

0  46 
2  45 


2  28 
2  38 
289 
8  13 
4  10 
8  53 
405 


268 
1  42 
140 
1  31 
1  27 


Tropic. 


HHWI.      LLWI. 


h.  in. 
8  07a 
8  19a 
808a 
7  53a 
7  40a 


782a 
740a 
7  46a 

7  6Sa 

8  01a 


803a 
806a 
8  07a 
8  13a 
8  19a 

8  21a 
829a 
8  32a 
8  37a 
8  46a 

8  57a 

9  18a 
9  84a 
9  52a 

10  03a 

10  25a 

11  08a 

11  40a 

12  08a 
0  126 

0  276 

0  676 

1  326 

2  176 

2  826 

3  046 
8  486 

4  356 

5  316 
7026 


8  17a 

8  23a 
838a 
858a 

9  42a 
9  27a 
9  37a 


8  19a 
7  39a 
7  36a 
7  32a 
7  32a 


h.fn. 
2  276 
2436 
2286 
2  036 
I  536 


1436 
1586 
2006 
2096 
2  186 


2  206 
2  236 
2  246 
2  306 
2  366 

2  386 
2466 
2  496 

2  556 

3  046 

3  186 
8  396 
3586 

4  246 

4  896 

5096 

5  496 

6  196 
6406 
7086 

7  276 
7586 

8  246 

9  136 
9296 

10  156 

11  186 

12  096 
0  59a 
2  58a 


2  416 
2  516 

2  526 

3  266 

4  236 
4066 
4  186 


3  126 
I  566 
1  546 
1  456 
1  416 


Range  of  tide. 


Mean 

(Mn). 


feet. 
5.3 
5.0 
4.5 
4.5 
4.6 


4.8 
4.6 
4.5 
4.4 
4.4 


4.4 
4.4 
4.4 
4.3 
4.2 

4.2 
4.2 
4.1 
4.1 
4.0 

3.9 
8.7 
8.6 
8.4 
3.3 

3.1 
2.8 
2.7 
2.9 
8.1 

8.8 
3.7 
4.1 
4.2 
4.2 

3.9 
3.8 
2.7 
2.4 
2.3 


4.6 
4.6 
4.7 
5.0 
8.8 
5.2 
5.2 


6.0 
5.3 
5.3 
4.8 
4.7 


Spring 
(Sg). 


feet. 
6.3 
6.0 
5.4 
5.4 
5.6 


5.7 
5.6 
5.4 
5.3 
5.3 


5.8 
5.2 
5.2 
5.2 
5.1 

5.1 
5.0 
5.0 
4.9 
4.8 

4.7 
4.5 
4.3 
4.1 
4.0 

8.7 
8.8 
3.8 
8.4 
3.7 

4.0 
4.4 
4.9 
5.1 
5.0 

4.7 
8.9 
3.2 
2.9 
2.8 


5.5 
5.5 
5.7 
6.0 
4.0 
6.8 
6.2 


7.2 
6.3 
6.8 
5.7 
5.6 


Neap 
(Np). 


feet, 
4.1 
3.9 
3.5 
3.5 
3.6 


3.7 
3.6 
8.5 
3.5 
8.4 


8.4 
3.4 
3.4 
8.4 
3.3 

3.3 
8.2 
8.2 
8.2 
8.1 

3.0 
2.9 
2.8 
2.7 
2.6 

2.4 
2.2 
2.1 
2.2 
2.4 

2.6 
2.9 
8.2 
3.3 
3.3 

3.1 
2.5 
2.1 
1.9 

1.8 


8.6 
3.6 
8.7 
8.9 
2.6 
4.1 
4.0 


4.8 
4.2 
4.2 
3.8 
3.7 


Great 
tropic 
(Qc). 


feet. 
5.8 
5.5 
5.0 
5.0 
5.1 


5.2 
5.1 
6.0 
4.9 
4.9 


4.9 
4.8 
4.8 
4.8 
4.7 

4.7 
4.6 
4.6 
4.5 
4.5 

4.3 
4.1 
4.0 
8.8 
8.7 

3.4 
8.1 
8.0 
8.2 
8.5 

3.7 
4.1 
4.6 
4.7 
4.7 

4.4 
3.6 
3.0 
2.7 
2.6 


5.1 
5.2 
5.8 
5.6 
8.7 
5.9 
5.8 


6.5 
5.7 
5.7 
5.1 
5.0 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

0.9 
0.9 
0.8 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 
0.7 

0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.5 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


LWQ. 


feeL 
0.3 
0.3 
0.3 
0.3 
0.3 


0.3 
0.3 
0.3 
0.3 
0.3 


0.3 
0.3 
0.3 
0.8 
0.3 

0.8 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.3 
0.3 

0.2 
0.2 
0.2 
0.1 
0.1 


0.3 
0.3 
0.3 
0.3 
0.2 
0.8 
0.8 


0.2 
0.2 
0.2 
0.2 
0.2 


TYinmAi  wilva    "^Gfin  sea  level , 
Diurnal  ^a\e.  above  planeof- 


Troplc 
HW 

inter- 
val. 


h.m. 


7  02 
"7*i2 


6  51 


Tropic 
range. 


Predic- 
tions. 


feet. 
1.0 
1.0 
1.0 
1.0  1 
1.0  ' 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1-0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
0.8 
0.8 

0.7 
0.7 
0.6 
0,7 
0.7 

0.8 
0.9 
1.0 
1.0 
1.0 

0.9 
0.8 
0.6 
0.6 
0.6 


1.0 
1.0 
1.0 
1.0 
0.8 
1.0 
1.0 


1.1 
1.1 
1.1 
1.1 
1.0 


feet. 
2.6 
2.5 
2.3 
2.3 
2.3 


2.4 
2.8 
2.3 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 

2.0 
1.9 
1.8 
1.7 
1.7 

1.6 
1.4 
1.4 
1.4 
1.6 

1.7 
1.8 
2.0 
2.1 
2.1 

2.0 
1.6 
1.3 
1.2 
1.2 


2.3 
2.8 
2.4 
2.5 
1.6 
2.6 
2.6 


8.0 
2.6 
2.7 
2.4 
2.3 


Varia- 
I  tion  o( 
„      ,    thecom- 

11^   ^- 


I  feet. 
2.7 
2.6 
2.4 
2.4 
2.4 


2.5 
2.4 
2.4 
2.3 
2.3 


2.8 
2.8 
2.3 
2.8 
2.2 

2.2 
2.2 
2.2 
2.2 
2.1 

2.1 
2.0 
1.9 
1.8 
1.8 

1.6 
1.5 
1.4 
1.5 
1.7 

1.8 
1.9 
2.2 
2.2 
2.2 

2.1 
1.7 

1.4 
1.8 
1.2 


2.4 
2.4 
2.5 
2.6 
1.7 
2.7 
2.7 


8.0 
2.6 
2.7 
2.4 
2.3 


West. 
o 

9.0 
9.0 
9.0 
9.0 
9.0 


9.0 
9.0 
9.5 
9.5 
9.5 


9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

9.5 
10.0 
10.0 
10.0 

9.5 

9.5 
9.5 
9.5 
9.5 
9.5 

10.0 
10.0 
10.0 
10.5 
U.0 

11.0 
11.0 
11.0 
11.5 
11.5 


9.0 
9.0 
9.0 
9.0 
9.5 
9.5 
9.5 


9.0 
9.0 
9.0 
9.0 
9.0 
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!l 


station. 


NORTH  AMERICA  (East 
CoAOT)— C^ontlnued. 

NKW  JERSEY— continued. 

(hUer  coast. 


Geojrraphio  FK)«ition.  I        ^"^"i^rjlS^^  ^"' 


Lati- 
tude. 


\orth. 


Longitude. 
Arc.    I  Time. , 


Name. 


West. 


Seabright '  40  22 

Long  Branch '  40  18  i 

AsburyPark ;  40  13 

Seagirt 40  08  | 

6     Barnegat  Inlet 39  46  i 

6  Burnegat  Landing,  Barnegat  Bay..:  39  45  i 

7  Cedar  Creek  Entrance,  Barnegat  BJ  89  52  , 

8  Island  Height8.TomKR..BamegatB.,  39  56  > 

9  Kettle  Creek.  Barnegat  Bay 40  01  I 

10     Little  Egg  Inlet 39  30  ' 


11  I  Mullica  R.  Entrance. Great  Bay.. 
U     Long  Point,  Little  Egg  Harbor... 

13     AllanticCity 

H  !  AbseconBay ;  89  24 

15  I  Great  Egg  Inlet 39  18 


39  32 
39  36 
39  22 


C^>r8on  Inlet |  39  12 

Townsend  Inlet 1  39  07 

Hereford  Inlet 39  01 

SewellM  Point,  Cold  Spring  Inlet...   38  57 
Cape  May  City 88  56 


NEW  JERSEY,  DElJkWARE,  AKD 
PBNM8YLVAMIA. 

Delatpare  Bay, 


Cape  May  Light,  N.J 

Cape  Henlopen,  I>el 

Broad  kill  Creek  Entrance,*  *Dei ! 
Mtepillion  Creek  Ught,  Del ... . 


88  56 
38  48  , 
38  47 
38  50  ! 

38  57 

88  59 

39  03 

89  02 
89  12 
^  14 


I  , 


Brandywine  Shoal  Light,  Del  — 
Fourteen-Foot  Bank  Light,  Del .. 

Marcya  Landing,  N.J 

Maurice  River  Light,  N.J 

Port  Norri8,  Maurice  River,  N.  J  . 


Mauricetown,  Maurice  River,  N.  J.  39  17  i 

Millville,  Maurice  River,  N.  J ;  89  24  ! 

Egg  Island  Ught,  N.  J 39  11 

Crow  Ledge  Light,  N.  J 39  10 

MurderUll  Creek  Entrance,  Del . . .  39  03 

Prederica.  Murderklll  Creek,  Del  ..|  39  01 

Lebanon,  St.  Jones  Creek,  Del !  89  06 

Dover,  St.  Jones  Creek,  Del I  39  09 

Mahon  River  Light,  Del 39  11 

Fortescue  Beach,  N.J '  39  14 


Dona  Landing,  Dona  River.  Del. 

Leipnic  River  Entrance,  Del 

Leipsic,  Lelpslc  River.  Del 

Ben  Davis  point,  N.J 

Ship  John  Shoal  Light,  N.J 


73  58 

73  59 

74  00 
74  02 
74  06 

74  11 
71  08  . 
74  09 
74  07 
74  18 

74  24  I 
74  16  I 
74  25 
74  29 
74  33 

74  39 
74  43 
74  47 
74  52 
74  55 


74  58 

75  06 

75  OK 

76  13 
75  19 

75  07 
75  11 

74  56 

75  02 
75  02 

74  68  , 

75  02 
75  08 
75  14 

75  24 

76  26 
76  28  . 
75  80  , 

75  24  . 

76  10 


k.  m. 
4  56 
4  56 
4  56 
4  56 
466 

4  57 
4  67 
4  57 
4  56 
4  57 


39  13 

75  26 

89  15 

75  24 

89  15 

76  29 

89  17  1 

75  17 

39  18  1 

75  23 

Delaware  River.  \ 

Cohansey  Light,  N.J 

Greenwich,  Cohansey  Creek,  N.  J.. 
Bridgeton.  Cohansey  Creek,  N.  J  .. 

Bombay  Hook  Point,  Del 

Bombay  Hook  Light,  Del  ... 


I 


Llston  Point,  Del 

Stony  Point,  N.J 

Reedy  Island  Quarantine,  Del  . 

Salem,  Salem  Creek,  N.J  

Delaware  City,  Del 


I 


39  21 
39  28 
89  26 
89  19 
39  22 

39  25 
39  28 
39  31 
39  34 
39  35 


New  Castle,  Del 39  39 

Deep  Water  Point,  N.J '  39  42 

Wilmington.  Del i  39  44 

Edgemoor.  Cherry  Island  Lt.,  Del..'  39  45 
Marcus  Hook,  Pa ■  39  49 


75  22 
75  19 
75  14  . 
75  2«5 
75  31 

75  32 
75  31 
75  34 
75  28 
75  36 


458  I 
4  57 
4  58  I 
4  58  I 
4  58 

4  59 
4  59 
4  59 
469, 
500 


500 
500 
5  01 
5  01 
5  01 


Sandy  Hook . . 
Sandy  Hook . . 
Sandy  Hook . . 
Sandy  Hook . . 
New  London  . 

New  London . 
New  London . 
New  London  . 
New  London . 
New  London . 

New  London . 
New  London . 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 


Sandy  Hook. 
Handy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


500 

5  01 

5  00 

600 

500 

5  00 

500 

5  01 

5  01 

602 

602 

602 

502 

502 

6  01 

5  02 

502 

502 

6  01 

502 

Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 

Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook.. 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 


Tidal  differences. 
Time. 


Page.  I 


89 


5  01 
5  01 

5  01 

6  02 
5  02 


I 


502 

1  5  02 

5  02 

5  02 

5  02 

75  34 

5  02 

75  31 

5  02 

75  32 

5  02 

75  80 

502 

75  25 

5  02 

Philadelphia  ^ 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 

Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 
Philadelphia . 


93 
98 
98 
93 
93 

93 
98 
98 
93 
98 

93 
93 
98 
98 
98 


93 


RatMi 
Height.  of 

range* 


HW.         LW.     I  HW. 


1 


LW, 


Time  meridian, 
7S°W. 


Mean  Law 
Water. 


A.  m. 

-  0  10 

-  0  14 
-0  17 

-  0  15 
-128 

-0  01 
+0  85 
+1  46 
+2  62 
-1  86 

-0  42 
+0  16 
+0  06 
+  1  04 
+0  03 

+0  03 
000 
-0  02 
+0  05 
+(^19 


+0  29 

+0  34  I 
+0  88 
+0  46 
+1  08 

+0  69 
+1  13 
+0  89 
+1  16 
-4  46 

-3  66 
-2  26 
-4  63 
-4  47 

-4  58 

-3  69 
-3  64 
-2  54 
-4  29 
-4  41 

-4  12 
-4  16 
-3  24 
-4  21 
-4  09 


-4  06 
-3  86 
-2  86 
-4  00 
-3  44 

-3  32 
-3  28 
-3  11 
-2  49 
-2  53 

-2  82 
-2  16 
-2  04 
-2  00 
-1  33 


h.  m. 
-0  10 

-  0  14 

-  0  17 

-  0  14 
-189 

-0  07 

+0  28 
+145 
+2  63  I 

+1  49  I 

-0  30 
+0  26 
+0  04 
+1  16 
000 

-0  03 
-0  06 
-0  09 
000 
+0  10 


+0  17 
+0  28 
+0  29 
+0  41 
+1  10 

+0  67 
+1  16 
+0  81 
+1  20 
-5  43 


feet. 
-0.3 
-0.4 
-0.6 
-0.9 
-0.3 

-L4 
-1.5 
-L7 
-1.8 
+0.8 

+0.2 
-0.1 
-0.8 
-0.7 
-0.6 


/eeL   I 
0.0 
0.0  1 
0.0 
0.0  I 
0.0  I 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 


-0.6  0.0 

-0.5  0.0 

-0.4  0.0 

-0.8  i  0.0 

-0.1 .  ao 


0.0 
-0.6 
-0.3 
-0.1 
+0.5 

+0.4 
+0.7 
+0.4 

+1,1 

+0.8 


-4  88 

-0.1 

-2  46 

-0.6 

-6  00 

+0.7 

-5  62 

+0.5  ■ 

-6  07 

+0.2 

-4  41 

-2.6 

-4  31 

-2.8 

-8  11 

-4.8 

-6  29 

+0.5 

-5  44 

+0,7 

-4  58 

-0.6 

-5  12 

+0.6 

-8  46 

-2.8 

-6  17 

+0.8 

-6  08 

+0.7 

-4  57 
-4  17 
-2  62 
-4  61 
-4  29 

-4  13  I 
-4  08 
-3  42 
-2  57 

-3  17  I 

-2  53 
-2  33  ; 
-2  21  i 
-2  16  ' 
-1  45 


+0.8 
+0.6 
+1.2 
+0.7 
+0.7 

+0.7 
+0.6 
+0.6 
+1.1 
+0.7 

+0.7 
+0.7 
+0.5 
+0.7 
+0.6 


I 


0.0  . 
0.0 
0.0 
0.0 
0.0  , 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0, 

0.0' 

0.0  > 

0.0' 

0.0, 

0.0 

0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0  I 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


1.13 
1.12 
L12 
LJ2 
1.13 

1.13 
1.U 

LW 
l.U 
1.12 
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Interval. 


Mean. 


Tropic. 


HWI. 


11 
12 
13 
14 
I  16 

'l6 
17 

18; 

'19  I 
20  I 


21 
'22 
23 
24 
25 

26 

27 

28 

29 
130 

I 
'31 

32 

33 

34 

36 

'  36 
137 


40 

41 

'  42 

43 

44 

46 


A.m. 
725 
7  21 
7  18 
7  20 
7  60 

9  16 
9  52 

11  02 

12  10 

7  42 

8  84 

9  33 

7  39 

8  37 
7  36 

7  35 
7  32 
7  30 
7  37 
7  50 


800 
805 
8  08 
8  16 
8  38 

830 
8  48 
8  10 

8  47 

9  10 

10  00 

11  30 
902 
9  08 

8  66 

955 

10  00 

11  00 
925 

9  14 

942 
988 
10  30 
934 
945 


46 
47 
48 
49 
60 

,61 
52 
53 
54 
65 

66  I 
57 
5H 
69 
,60 


950 

10  20 

11  20 
954 

10  10 

10  22 
10  26 

10  43 

11  05 
11  01 

11  22 
11  38 
11  50 

11  54 

12  21 


LWI.      HHWI. 


A.  m. 
1  17 
1  13 
110 
1  13 
1  43 

3  14 
3  49  I 
506 
6  15 

1  32 

2  50 

3  46 

1  29 

2  40 
1  25 

121 
1  18 
115 
1  24 
1  33 


1  40 
1  46 

1  51 
208 

2  32 

220 
2  87 

1  54 

2  43 
8  20 

480 
6  18 
802 
8  10 
254 

420 
480 
660 

3  82 
8  18 

4  03 
8  49 

5  16 
845 
8  58 


405 
4  45 
6  10 
4  10 
4  32  , 

4  48  ! 

4  53  , 

5  19 

6  04  , 
544 

608 
6  28 
6  40 

6  45 

7  16 


h.  m. 
722a 
7  18a 
7  15a 
7  17a 
746a 

9  11a 
9  47a 
10  67a 
12  05a 
7  39a 

880a 
928a 

7  36a 

8  33a 
7  83a 


LLWI. 


7  32a 

7  29a 

7  27a 

7  34a 

7  18a 

7  66a 

8  01a 

8  04a 

8  12a 

8  84a 

826a 

839a 

806a 

843a 

906a 

9  &6a 

1126a 

858a 

9  04a 

862a 

9  51a 

956a 

10  56a 

9  21a 

9  10a 

9  38a 

9  84a 

10  26a 

980a 

9  41a 

9  47a 

10  17a 

11  17a 

9  51a 

10  07a 

10  19a 

10  23a 

10  40a 

11  02a 

10  58a 

11  19a 

11  35a 

11  47« 

11  51a 

12  18a 

A.  m. 
1  316 
1  276 
1  246 

1  285 

2  016 

3336 

4  086 

5  266 

6  366 
1  506 

3  086 
4066 

1  476 

2  596 
1  436 

1  886 
1  356 
1  316 
1  406 
1  496 


1  546 
1586 

2  016 
2  116 
2886 

2' 246 
2406 
2006 

2  446 

3  18a 

424a 
6  10a 
2  58a 
304a 

2  60a 

4  I4a 

4  24a 

5  40a 

3  24a 
3  12a 

3  56a 
3  40a 
505a 
3  35a 
3  48a 


3  53a 

4  33a 

5  58a 

3  58a 

4  20a 

4  36a 

4  40a 
506a 

5  60a 
530a 

5  54a 

6  14a 
6  25a 

6  30a 

7  OOtt 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean 

Spring 

(Mn). 

&). 

feet. 

/cee. 

4.4 

5.8 

4.3 

5.1 

4.1 

4.9 

8.8 

4.5 

2.2 

2.6 

1.1 

1.3 

0.9 

1.1 

0.7 

0.9 

0.7 

0.8 

3.3 

3.9 

2.6 

3.2 

2.8 

3.8 

8.9 

4.7 

3.9 

4.7 

4.1 

4.9 

4.2 

5.0 

4.2 

5.1 

4.2 

5.1 

4.4 

6.3 

4.6 

5.5 

4.7 

6.6 

4.2 

5.0 

4.4 

5.2 

4.6 

5.5 

5.1 

6.1 

6.1 

6.0 

5.4 

6.3 

6.1 

6.0 

6.8 

6.8 

5.6 

6.6 

5.2 

6.1 

4.7 

6.5 

5.9 

6.9 

5.8 

6.8 

5.4 

6.4 

2.7 

3.1 

2.5 

2.9 

1.0 

1.2 

5.8 

■     6.7 

6.0 

7.0 

4.8 

5.6 

5.9 

6.8 

8.0 

3.4 

6.0 

6.9 

6.0 

6.9 

6.0 

6.9 

5.9 

6.7 

6.5 

7.4 

6.0 

6.8 

6.0 

6.8 

5.9 

6.6 

5.9 
f;  Q 

6.6 

6.4  , 
5.9 

6.0 
6.0 
5.8 
6.0 
5.9 


fjJJP    tropic     HWQ. 

^^^''     (Gc). 


7.2 
6.7 

6.6 
6.6 
6.4 
6.6 

6.5 


feet. 
3.5 
3.4 
3.2 
3.0 
1.8 

0.8 
0.7 
0.6 
0.6 
2.6 

2.1 
1.9 
3.1 
8.2 
8.3 

3.4 
3.4 
3.4 
8.5 
3.6 


3.8  j 
3.4 
8.5 
3.7 

4.2  I 

4.2 
4.4 
4.2 
4.7 
4.6 

4.3 
8.9 
4.9 
4.8 
4.5 

2.3 
2.1 
0.8 
4.9 
5.0 

4.1 
6.0 
2.6 
5.1 
5.1 


5.2 
5.1 
6.6 

5.1  1 
5.1 

5.2 
5.2 
5.2 
6.6 
5.2 

5.4! 

5.4  ■ 

5.2  i 
5.4  1 

5.3  I 


feet. 
4.8 
4.6 
4.4 
4.1 
2.5 

1.8 
1.2 
1.0 
0.9 
3.5 


feet. 
1.0 
1.0 
0.9 
0.9 
0.7 

0.5 
0.6 
0.4 
0.4 
0.8 


5.1 
4.6 
4.7 
4.9 
5.5 

5.5 
5.7 
5.5 
6.1 
6.0 

6.6 
5.1 
6.3 
6.2 

•5.8 

3.0 
2.8 
1.2 
6.2 
6.4 

5.2 
6.3 
3.3 
6.4 
6.4 


6.5 
6.3 
6.9 
6.4 
6.4 

6.4 
6.4 
6.3 
6.9 
6.4 

6.5 
6.5 
6.3 
6.5 
6.4 


LWQ. 


2.9 

0.7 

2.6 

0.7 

4.2 

0.9 

4.3 

0.9 

4.5 

r.o 

4.6 

1.0 

4.6 

1.0 

4.6 

1.0 

4.8 

1.0  . 

4.9 

1.0 

1.0 
0.9 
0.9 
0.9 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.0 
1.0 
1.1 
1.1 
1.0 

0.7 
0.7 
0.4 
1.0 
1.0 

1.0 
1.1 
0.8 
1.1 
1.1 


1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


feet. 
0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

QJ. 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.1 
0.8 
0.3 

0.2 
0.8 
0.2 
0.3 
0.3 


0.3 
0.3 
0.3  ! 
0.3 
0.8 

0.8 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 


Diurnal  wave. 


Tropic 

HW     Tropic 
'nter-    range. 

val 


Mean  «ea  level 
aboveplaneof— 


Predlc- 

tiOUH. 


feet. 
1.0 
1.0 
0.9 
0.9 
0.7 

0.5 
0.5 
0.4 
0.4 
0.8 

0.7 
0.7 
0.9 
0.9 
1.0 

1.0 
1.0  I 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
1.1 
1.1 
1.1 

0.7 
0.7 
0.6 
1.1 
1.1 

1.0 
1.1 
0.8 
1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.1 
1.0 

1.0  I 
1.0  1 
1.0  I 
1.0  1 
1.0 


feet. 
2.2 
2.1 
2.0 
1.9 
1.1 

0.5 
0.5 
0.4 
0.4 
1.6 

1.3 
1.2 
1.9 
2.0 
2.1 

2.1 
2.1 
2.1 
2.2 
2.3 


2.4 
2.1 
2.2 
2.3 
2.6 

2.6 
2.7 
2.5 
2.9 
2.8 

2.6 
2.4 
3.0 
2.9 
2.7 

1.4 
1.2 
0.6 
2.9 
3.0 

2.4 
8.0 
1.6 
3.0 
3.0 


3.0 
3.0 
3.2 
3.0 
3.0 

8.0 
3.0 
2.9 
3.2 
3,0 

3.0 
3.0 
2.9 
3.0 
3.0 


Varia- 

tion of 

the  com- 

Tropi(! 
LLW. 

pass. 

West. 

feet. 

0 

2.2 

9.0 

2.1 

9.0 

2.0 

9.0 

1.9 

8.5 

1.1 

8.6 

0.6 

8.5 

0.5 

8.5 

0.4 

8.6 

0.4 

8.5 

1.6 

8.0 

1.3 

8.0 

1.2 

8.0 

1.9 

8.0 

2.0 

8.0 

2.1 

7.5 

2.1 
•2.1 

7.5 
7.0 

2.1 
2.2 
2.3 


2.4 
2.2 
2,2 
2.4 
2.6 

2.6 
2.7 
2.6 
2.9 
2.9 

2.7 
2.5 
8.1 
8.0 
2.8 

1.4 
1.3 
0.6 
8.0 
8.1 

2.5 
8.1 
1.6 
8.2 
3.1 


8.2 
8.1 
3.4 
3.1 
3.1 

3.1 
3.1 
3.1 
3.4 
3.1 

3.1 
3.1 
3.0 
3.1 
3.1 


7.0 
7.0 
7.0 


7.0 
6.5 
6.5 
6.5 
6.6 

6.5 
6.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
7.0 

6.5 
6.5 
6.5 
7.0 
7.0 


?:8 

7.0 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

7.0 
7.0 
7.0 
7.0 
7.0 
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TABLE  3.— TIDAL  iriFFERENCES 


=T^ 


I 


Geoerntpliic  position. 


I 


Standard  port  for 
reference. 


Station. 


Lati- 
'  tude. 


NORTH  AMERICA  (East 
Co  A8T)  — <k)ntin  lied . 

NEW  JERSEY,  DELAWARE,  AKD 

PENNSYLVANIA— continued. 
Ddaware  iJn'er— Continued. 


IXorth. 


Chester.  Pa 39  50 

Blllingsport.  N.  J '  39  51 

FortMlfflln,  Pa 39  52 

Girard  Point.  Schuylkill  River,  Pa.   39  M 
Point  Breeze.  Schuylkill  River,  Pa.   39  5o 


6  Grays  Ferry  Bridge.  Sch'lklll  R.,  Pa . 

7  j  FalrmounlBridKe,8chuylkillR..Pa 

8  League  Island  N  avy-  Yard,  Pa 

9  j  Gloucester.  Mercer  St..  N.  J 

10  I  Philadelphia,  Washington  ave..  Pa. 


Philadelphia,  Chestnut  st..  Pa  ... 

Camden,  Coopers  Point,  X.J 

Philadelphia,  Cramps  Ship  Yd.,  Pa. 

Bridesburg.  Pa 

Delanco,  Rancocas  CrtH'k,  N.J 

Centerton.  Rancocas  Creek.  N.  J... 
Mount  Holly,  Rancocas  Creek,  N.  J . 

Burlington,  N.J 

Bordentown,  N.J 

Trenton,  N.J 


I 


DELAWARE— continued. 


39  57 
39  5S 
39  53 
39  M 
39  5(3 

39  57 
39  57 

39  58 

40  00 
40  03 

40  00 
40  00 
40  05 
40  09 
40  13 


Outfr  cocuft. 


21  Rehoboth 38  43 

22  I  Indian  River  Inlet 38  87 

1 

I  MARYLAND. 

I  Outer  coast. 

I  23     Fen  Wick  Island  Light ,  38  27 

24  .  Ocean  City 38  20 

25  I  North  Beach  Life-Saving  Station...}  38  12 


87 


•  38 

j  39 

j  40 

41 

42 

!  44 

4r> 

46 
47 


Outer  coant. 

Chincoteague  Inlet I  37  58 

FrankllnClty I  38  00 

Metomkin  Inlet I  37  41 

Great  Machlpongo  Inlet 37  22 

Ship  Shoal  Inlet '  37  13 

Chesapeake  Bay,  Eastern  Shore 

Cape  Charles  Quarantine !  37  06 

Old  Plantation  Light |  37  14 

Cherrystone  Light 37  16 

Naswaddox  Creek 37  28 

Pungoteague  Creek ,  37  40 

Watts  Island  Light I  37  47 

Tangier  Sound  Light 37  47 

MARYLANi>— continued.  i 


(yiesapeake  Bay,  Eastern  Shore. 

Shelltown,  Pocomoke  River '  37  59 

Pocomoke,  Pocomoke  River '  38  05 

Snowhili,  Pwjomoke  River !  38  09 

Janes  Island  Light 37  58 

Criafield,  Little  An nemt^cx  River.   37  59 

Solomons  Lump  Light '  38  03  , 

Holland  Islancf  Bar  Light 38  04  ' 

Sharkfin  Shoal  Light 38  12 

Great  Shoals  Light.  Monie  Bay 38  13 

Vienna,  Nanticoke  River '38  29 


Longitude. 


•  Time. 


West. 


75  22 
75  15 
75  13 
75  12 
75  12 

75  12 
75  11 
75  11 
75  08 
75  09 

75  08 
75  08 
75  «7 
75  04 
74  57 

74  52 
74  48 
74  61 
74  43 
74  46 


75  05  I 

76  04 


h.  m. 
5  01 
5  01 
5  01 
5  01 
5  01 


5  01 

5  01 

5  01 

5  01 

6  01 

5  01 

5  01 

5  00 

5  00 

5  00 

459 
4  59 

4  59 
4  59 
4  59 


5  00 
5  00 


75  25 
75  23 
75  35  I 
75  48 
75  48 


75  b\  i 

75  58  I 


75  03  I  5  00 
75  05  I  5  00 
75  09  I  5  01 


5  02 

5  02 

6  02 
5  03 
5  03 


75  59 

604 

76  03 

504 

76  02 

504 

75  58 

5  04 

75  50 

503 

5  04 

6  04 


75  38 

503 

75  34 

502 

75  25 

502 

75  55 

5  04 

75  52 

5  03 

76  01 

504 

76  06 

5  01 

75  59 

5  04  , 

Name. 


Philadelphia 
PhiladelphU 
Philadelphia 
Philadelphia 
Philadelphia 

PhiladelphU 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
PbiladelphJa 


Page. 


Sandy  Hook . 
Sandy  Hook . 


Sandy  Hook ... 

Handy  Hook 89 

Sandy  Hook ... 


93 
93 
93 
93 
93 

93 
93 

93  I 

93 
93  I 


89 


I 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  CK>mfort 

Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  C^omfortl 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


105 
ia5 
105 
lOi 
105 


105 
105 
105 
105 
105 

105 
105 


105 
106 

ia5 

105 
105 

105 

ia5 

105 
105 
105 


Tidal  differences. 
Time. 


Ratio 
Height.      ,     of 
rsnirei. 


LW.    I  HW.      LW. 


Time  meridian  ^ 
7!P  W, 


h. 
-1  24 
-0  53 
-0  39 
-0  34 
—0  24 

-0  18 
-0  13 
-0  80 
-0  19 
-0  06 

0  00 
+0  03 
+0  08 
+0  29 

+  1  01 

+  1  28 
+1  58 
+1  32 
+2  25 
+2  58 


+0  30 
+0  25 


+0  17  I 
+0  10 
+0  06  I 


-1  17  I 
+0  46  ■ 
-1  13 
-0  59 
-0  50 


-0  40 
-0  15 
-0  11 
+1  o;i 
4  2  12 

+2  59 
+2  59 


+4  a5 

+5  28 

+6  43 

i3  59 

+4  02 

+4  20 

+4  23 

+4  53 

+6  11 

16  24 

h.  m. 
-1  35 
-1  01 
-0  43 
-0  38 
-0  28 

-0  21 
-0  15  I 
-0  33 
-0  20  ' 
-0  06 

0  00 
+0  02 
+0  07 
+0  29 

+1  02 

+1  36 
+2  26 
+1  36 
+2  36 
+3  11  I 


+0  19 
+0  14 


Mean  Lofw 

irater. 
JeeL   '  /(Pef. 


+0.6 
+0.3 
+0.2 
+0.2 
+0.2 

+0.2 

+0.3 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.1 

+0.3 

-1.2 
-4.0 
+0.2 
-0.5 
-1.0 


I 


-0.7 
-0.8 


+0  06  I  -LO 
+0  01  I  -1.0 
-0  03  I  -1.1 


-1  07 
+1  15 
--1  04 
-0  49 
-0  42 


+0.7 
-1.6 
+1.2 
+1.8 
+1.7 


-0  31  +0.3 
-0  06  -0.2 
-0  02  ;  -  0.2 
-1  17  -0.7 
+2  30  !  -0.8 


+3  18 
+3  18 


+4  43 
+6  07 
+7  22 

+4  20 
+4  35 

+4  44  I 
+4  49 
H-5  10 
+5  44 
+7  03 


-0.8 
-0.9 


I 


-0.1  I 
+0.3 
+0.6  I 
-0.7 
-0.6 

-0.8 
-0.9 
-0.3 
-0.1 
+0.5 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0  • 
0.0 

0.0 

0.0 

0.0 

0.0, 

0.0 

0.0  ! 

0.0 

0.0 

0.0 

0.0 


0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0' 
0.0  I 
0.0  ' 
0.0  , 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 


1.11 

LW 
l.W 
l.n:5 
l.id 

l.W 

l.l»> 
i.oi 
i.o: 
l.l«) 

l.U) 
l.UO 

1.* 

1.03 

1.* 

0.i=i 

l.ttJ 

0.9f 


O.N' 

0.'«*J 


o.> 


1.36 
0.40 
1.46 

l.?J 


Li-i 

0.94 

0.S2 

a:3 

0.6? 

0.*i 

p.  (3 


0.97 

1.12 

1.19 
0.71 
0.73 

0.«'7 

0.? 
l.lV 
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Mean  sea  level , 
above  plane  o£^ 


Predlc-  Tropic 
tions.     LLW. 


Varia- 
tion of 
the  com- 
pass. 


/erf. 
2.9 
2.8 
2.7 
2.7 
2.7 


2.7  ' 
2.8; 
2.7  I 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 

2.8 

2.0 
0.6 
2.7 
2.4 
2.1 


2.0 
1.9 


1.8 
1.8 
1.8 


1.6 
0.5 
1.8 
2.2 
2.1 


1.4 
1.2 
1.2 
0.9 
0.9 

0.9 
0.8 


1.2 
1.4 
1.5 
0.9 
0.9 

O.S 
0.8 
1.1 
1.2 
1.5 


3.1 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2,8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.9 

2.2 
0.7 
2.9 
2,5 
2.2 


2.0 
2.0 


1.9 
1.9 
1.8 


1.6 
0.6 
1.9 
2.2 
2.2 


1.6 
1.2 
1.2 
1.0 
0.9 

0.9 
0.8 


1.3 
1.4 
1.6 
0.9 
1.0 

0.9 
0.9  I 

1.2  I 

1.3  I 
1.6  1 


Wett. 
o 

7.5 
7.6 
7.6 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 


6.0 
6.0 


6.0 
6.0 
6.0 


5.6 
6.5 
6.5 
6.0 
5.0 


5.0 
5.0 
6.0 
5.0 
6.0 

6.0 
5.0 


5.6 
6.6 
6.0 
6.5 
5.5 

5.6 
5.6 
5.5 
6.5 
5.6 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

MABYLANi>— continued. 

Chesapeake  Bay,  Eastern  Shore— Con. 


Fishing  Point,  Fishing  Bay. 

Hooper  Strait  Light 

Hooper  Island  Light 

Barren  Island 

Sharps  Island  Light 


Choptank  River  Light 

Cambridge,  Choptank  River. . . 
Dover  Ferry,  Choptank  River . 

Denton.  Choptank  River 

Oxford,  Tred  Avon  River 


Easton  Point,  Tred  Avon  River . 

Bozman,  Broad  Creek 

Poplar  Island 

Tilghmans  Point,  Eastern  Bay... 
St.  Michaels,  Miles  River 


Bloody  Point  Bar  Light 

Love  Point  Light 

Queenstown,  Chester  River. , 
Chestertown,  Chester  River. . 
Tolchester  Beach 


Betterton,  Sassafras  River 

Qeorgetow  n,  Sas^nif nu<  River 

Turkey  Point  Light,  Elk  River 

Town  Point  Wharf.  Elk  River 

Chesapeake,  Back  Creek,  Elk  River. 


Elkton  Landing,  Elk  River 

Charlestown,  Northeast  River . 


Chesapeake  Bay,  Western  Shore. 

Havre  de  Grace.  Susquehanna  River  39  82 
Port  Deposit,  Susquenanna  River. . 

Fishing  Battery  Light 

Wilson  Point,  Bush  River 

Pooles  Island  Light 


Battery  Point,  Gunpowder  River.. . 
Rowleys  Bar  Point,  Middle  River  . . 

Rocky  Point,  Back  River 

Seven  Foot  Knoll  Light 

North  Point,  Patapsco  River 


Fort  Carroll,  Patapsco  River 

Fort  McHenry,  Patapsco  River 

Baltimore,  Fells  Point 

Persimmon  Point,  Magothy  River. 
Sandy  Point  Light 


Greenbury  Point  Shoal  Light. , 

Annapolis,  Severn  River 

Bay  Ridg& 

Thomas  Point  Shoal  Light 

Ferry  Point,  South  River 


Galloway,  West  River. .  

Fairhaven,  Herring  Bay 

Chesapeake  Beach  .•. 

Cove  Point  Light 

Drum  Point  Light,  Patuxent  River. 


Benedict,  Patuxent  River  — 
Nottingham,  Patuxent  River . 

Cedar  Point  Light 

Point  No  Point  Light 


MARYLAND,     VIRGINIA,    AND    DIS- 
TRICT OF  COLUMBIA. 

Potomac  River. 

Point  Lookout  Light,  Md 

Travis  Point,  Coan  River,  Va 

Lvnch  Point,  Yeocomico  River,  Va 

Kinsale,  Yeocomico  River,  Va 

Kitts  Point,  St.  Mary  River.  Md. .. 


Geographic  position. 


Lati- 
tude. 


North 

o  / 
3H  18 
38  14 
38  15 
38  20 
38  38 

38  89 
38  34 
88  45 
38  63 
38  41 

88  46 
88  46 
88  46 
38  62 
88  47 

88  60 

89  03 

88  69 

89  12 
89  13 

89  22 
89  22 
89  27 
89  80 
89  82 

89  86 
89  84 


89  80 
89  23 
89  17 

39  20 
39  18 
89  16 
89  09 
89  12 

39  13 
89  16 
39  17 
39  03 
39  01 


88  68 
88  66 
88  64 
38  67 

38  60 
88  45 
38  41 
38  23 
38  19 

38  30 
38  48 
38  18 


38  02 
88  00 
38  03 
38  0*2 
38  ()6 


Longitude. 


Arc.  Time. 


West. 


76  01 
76  05 
76  15 
76  16 
76  23 

76  U 
76  04 
76  00 

75  51 

76  10 

76  06 
76  16 
76  23 
76  16 
76  13 

76  24 
76  17 
76  10 
76  04 
76  16 

76  04 
76  63 
76  01 
76  66 
76  49 

76  60 
76  68 


76  05 
76  07 
76  06 
76  16 
76  16 

76  20 
76  23 
76  24 
76  26 
76  27 

76  81 
76  86 
76  35 
76  26 
76  23 

76  27 
76  29 
76  27 
76  26 
76  32 

76  32 
76  33 
76  82 
76  23 
76  26 

76  40 
76  42 
76  22 
76  18 


76  19 
76  28 
76  31 
76  35 
76  25 


h.  m. 
6  04 
6  04 
5  On 
5  05 
5  06 

5  a5 

6  04 
5  04 
5  03 
506 

5  04 
605 
506 
506 

6  05 

6  06 
6  06 
606 
604 
606 

504 
604 
504 
604 
603 

603 
604 


6  04 
6  04 
604 

5  06 

6  05 

6  06 
606 
6  06 
606 
606 

606 
6  06 

5  06 

6  06 
6  06 

6  06 
6  06 
606 
606 
6  06 

606 
6  06 
6  06 
606 
5  06 

5  07 
607 
605 
605 


6  05 
606 
506 
506 
506 


Standard  port  for 
reference. 


Name. 


Old  Point  Comfort 

Baltimore 

Baltimore 

Baltimore 

Baltimore 


106 
97 
97 
97 
97 


Baltimore 97 

Baltimore 97 

Washington 101 

Washington 101 

Baltimore .*..  97 


Page. 


Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 


Baltimore . . . 
Baltimore ... 
Baltimore... 
Washington . 
Baltimore... 


Washington . 
Washington . 
Washington . 
Washington . 
Washington . 

Washington . 
Washington . 


Washington. 
Washington . 
Washington . 
Baltimore... 
Baltimore . . . 


Baltimore . 
Baltimore . 
Btiltimore . 
Baltimore . 
Baltimore . 

Baltimore . 
Baltimore . 
Baltimore . 
Baltimore  . 
Baltimore . 

Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 

Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 
Baltimore . 


Baltimore . . . 
Washington . 
Baltimore . . . 
Baltimore . . . 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


I 


97 
97 
97 
97 
97 

97 
97 
97 
101 
97 

101 
101 
101 
101 
101 

101 
101 


101 
101 
101 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
&7 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 
101 
97 


105 
105 
105 

ia5 

105 


Tidal  differences. 


Time. 


HW.         LW. 


Time  meridian, 
75°  W. 

h.  m. 
+5  46 
-5  81 
-5  27 
-6  12 
-4  10 

-3  46 
-3  03 
-2  27 
-1  01 
-8  36 

-2  68 
-8  22 
-3  29 
-8  07 
-2  42 

-3  06 
-1  27 
-0  62 
-0  40 
+0  03 

+0  06 
+0  46 
+0  20 
+0  86 
+0  48 

+0  64 
+0  66 


+182 
+1  60 
+1  07 
+1  03 
+0  80 

+0  48 
+0  29 
+0  23 
-0  29 
-0  18 

-0  06 
-0  02 
000 
-126 
-1  45 

-2  11 
-2  09 
-2  26 
-2  41 
-2  80 

-2  87 
-3  84 
-8  65 
-6  03 
-6  16 

-3  68 
-4  08 
-6  19 
-6  52 


n.  m. 
+6  15 
-6  17 
-5  12 
-4  58 
-3  55 

-3  41 
-3  09 
-2  34 
-1  09 
-3  34 

-8  03 
-3  24 
-8  13 
-2  65 
-2  86 

-2  60 
-1  12 
-0  43 
-0  36 
+0  19 

+0  22 
+0  68 
+0  84 
+0  62 
+1  03 

+1  09 
+1  07 

+122 
+1  42 
+107 
+1  18 
+0  46 

+0  65 
+0  43 
+0  88 
-0  14 
-0  10 

-0  06 
-0  02 
000 
-1  11 
-1  29 

-1  64 
-162 
-2  10 
-2  26 
-2  16 

-2  29 
-3  19 
-3  40 
-4  48 

-4  69 

-3  58 
-4  13 
-5  03 
-5  86 

+4  16 
+4  26 
+4  87 
+4  47 
+4  84 

+4  41 
+4  61 
+6  08 
+6  13 
+6  00 


Height. 


HW.     LW. 


Mean  Lo\o 
Water, 


Ratio 

of 
ranges.: 


fed. 

feet. 

0.0 

0.0 

+0.6 

0.0 

+0.4 

0.0 

+0.4 

0.0 

+0.1 

0.0 

+0.2 

0.0 

+0.5 

0.0 

-0.8 

0.0 

-0.7 

0.0 

+0.3 

0.0 

+0.5 

0.0 

+0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.1 

0.0 

-0.1 

0.0 

-0.1 

0.0 

+0.2 

0.0 

-0.9 

0.0 

+0.1 

0.0 

-1.0 

0.0 

-0.6 

0.0 

-0.8 

0.0 

-0.6 

0.0 

-0.2 

0.0 

-0.2 

0.0 

-0.3 

0.0 

-0.7 

0.0 

-0.7 

0.0 

-0.7 

0.0 

+0.4 

0.0 

+0.1 

0.0 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.2 

0.0 

-0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.3 

0.0 

-0.3 

0.0 

-0.3 

0.0 

-0.8 

0.0 

-0.8 

0.0 

-0.3 

0.0 

-0,3 

0.0 

-0.8 

ao 

-0.8 

ao 

-a  8 

0.0 

0.0 

ao 

0.0 

ao 

+0.6 

0.0 

-0.3 

ao 

+0.1 

0.0 

+0.2 

ao 

-L2 

ao 

-LI 

ao 

-LO 

ao 

-L2 

ao 

-LO 

ao 
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Interval. 


Mean. 


7  i 

8  ! 


Ill  I 
12 

13  1 

14  I 
15 

16  ' 

17  ! 

I  l** 
19 
20 


21 
25 

26 
27 


2ft 
29 
30 
31 
32 

351 

38 ; 

39  , 
.  40 

41 ; 

42  1 

43 

.441 

45  I 

46  I 

47  ■ 

.! 

49  1 
''0  1 
51 
52 

53 

r>i 

.  55 

156 


57 
58 
59 
60 
I  61 


HWI. 

LWI. 

A.  TO. 

1  85 

1  19 
123 

1  37 

2  39 

h.  m. 
802 
7  42 
745 
800 
9  01 

254 
327 
6  19 
6  45 
3  01 

927 

10  10 

12  03 

105 

936 

333 
3  11 
3  21 
3  40 
3  59 

10  15 
9  50 
9  42 
10  a5 
10  30 

3  44 
523 

5  52 

7  18 

6  M 

10  06 

11  45 

12  20 
126 
0  50 

8  15 
H  51 

2  11 
•2  50 

Tropic. 

HHWI.      LLWI. 

I 


Range  of  tide. 


I  Tropic  diurnal 
inequality. 


Mean    Spring 

(Mn).  !   (Sg). 


Neap 

(NPJ. 


Great  i 
tropic    HWQ. 


LWQ. 


8  27  I 
8  45 

8  57  I 

9  03 
9  00  , 

I 

9  15 
9  85 
9  00 
7  63 
7  21 

7  30 
7  17 

7  12 
6  20 
6  24 

628 
6  32 
6  84 
623 
5  05 

4  40 
4  42 
4  24 
4  09 
4  19 

4  06 

8  15 
2  &t 
146 
1  35 

236 
837 
1  32 
059 


0  35 

0  43 
065 

1  05 
0  62 


225  i 
2  40  , 
2  64 

300 
300 


3  35  , 

3  55  I 
3  12 
1  50 
1  17 

1  85 
1  15 
1  09 
0  17 
033 

040 
0  44  ' 
0  46  i 

11  45  . 

11  26  I 


1100 

11  02 

10  46 

10  30 

10  41 

10  34 

9  87 

9  16 

808 

765 

9  12 

10  24 

7  68 

7  20 

656 

706 

7  17 

7  27 

7  14 

h.  m. 
1  41b 
1  316 
1  886 
1  Mb 
3  016 

3  146 
.3456 
5  856 
7006 
3  216 

3  506 
3286 
3886 

3  576 

4  166 

4046 

5  406 
6096 
7  356 

7  096 

8  276 
9006 
8  376 

8  546 
9066 

9  116 
9086 


9  256 
9  446 
9  116 
8056 
7  346 

7  436 
7  306 

7  266 
6  376 
6  406 

6436 
6  466 
6  486 
5  406 
5226 

4  576 
4  596 
4  446 
4  396 
4  446 

4306 

8  396 
3  166 
2  046 

1  526 

2  606 
8  496 
1  496 
1  066 


0896 
0  476 
0596 
1096 
0566 


I 


h.  m. 
7  47o 
7  27a 
730a 

7  44a 

8  44a 

9  10a 
968a 

11  46a 
0486 
9  19a 

958a 
9  33a 
9  22a 
9  47o 
9  14a 

9  86a 
11  10a 
11  50a 

1  006 

0  156 

1  416 

2  256 

1  556 

2  156 
2  346 

2  406 
2  856 


3  106 
3  356 
2  426 
1  156 

0  356 

1  006 
0  456 
0  436 
0006 
0  166 

0  216 
0  246 
0  266 
II  25o 
11  06a 

10  40a 
10  42a 
10  20a 
9  57a 
10  11a 

10  09a 
9  17a 
8  58a 
7  54a 
7  42a 

859a 

10  11a 

7  40a 

7  06a 


6  42a 

6  51a 
708a 

7  13a 
700a 


feet. 
2.6 
1.7 
1.6 
1:5 
1.3 

1.4 
1.6 
2.0 
2.2 
1.5 

1.6 
1.6 
1.2 
1.1 
1.3  I 

1.1  , 
1.1  ! 
1.3  ' 
1.9  I 
1.3 

1.9 
2.3  I 
2.1  I 
2.3 
2.6 

2.6 
2.6 


2.1 
2.1 
2.1 
1.6 
1.2 

1.2 
1.2 
1.1 
0.9 
1.0 

1.1 
1.1 
1.2 
0.8 
0.8 

0.8 
0.9 
0.8 
0.9 
0.9 

0.9 
0.9 
0.9 
1.1 
1.2 

1.6 
2.5 
1.2 
1.3 


1.3 
1.4 
1.5 
1.4 
1.5 


feet.    , 
2.9  ' 
2.0 
1.8 
1.8 
1.5 

1.6 
1.9 
2.3 
2.5 
1.7 

1.9 
1.8 
1.3 
1.3 
1.5 

1.3 
1.2 
1.5 
2.2 
1.5 

2.2 
2.7 
2.4 
2.7 
8.0 

8.0 
2.9 


2.5 
2.6 
2.5 

1.8 
1.4 

1.4 
1.4 
1.3 
1.1 
1.2 

1.8 
1.3 
1.8 
0.9 
0.9 

0.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.3 

1.4 

1.9 
2.9 
1.4 
1.6 


1.5  I 
1.7  ' 
1.8 
1.6 
1.7 


feel. 
2.1 
1.4 
1.3 
1.3 
1.1 

1.2 
1.4 
1.7 
1.8 
1.2 

1.4 
1.3 
1.0 
0.9 
1.1 

0.9 
0.9 
1.1 
1.6 
l.l 

1.6 
2.0 
1.8 
2.0 
2.2 

2.2 
2.1 


1.8 
1.8 
1.8 
1.3 
1.0 

1.0 
1.0 
1.0 
0.8 
0.9 

1.0 
1.0 
1.0 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.8 

0.8 
0.8 
0.8 
1.0 
1.0 

1.4 
2.1 
l.O 
1.1 


1.1 
1.2 
1.3 
1.1 
1.3 


feet. 
2.8 
2.0 
1.9 
1.9 
1.7 


1.8 
2.0 
2.4 
2.6 
1.9 

2.0 
1.9 
1.6 
1.6 
1.7 

1.6 
1.6 
1.9 
2.5 
1.9 

2.6 
8.0 
2.8 
3.0 
8.3 

8.3 
3.2 


2.8 
2.8 
2.8 
2.1 
1.8 

1.8 
1.8 
1.7 
1.6 
1.6 

1.7 
1,7 
1.7 
1.8 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.6 

1.9 
2.8 
1.5 
1.6 


1.5 
1.6 
1.7 
1.5 
1.7 


feet. 
0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.4 

0.4 
0.4 
0.5 
0.6 
0.6 

0.6 
0.8 
0.8 
0.8 
0.9 

1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 


0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.8 
0.7 
0.7 

0.7 
0.7 
0.7 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 
0.4 

0.4 
0.4 
0.4 
0.3 
0.2 

0.2 
0.2 
0.2 
0.3 


0.3 
0.3 
0.3 
0.8 
0.3 


Diurnal  wave. 


Mean  8ea  level  I 


Tropic 
HW 
inter- 
val. 


feet. 
0.2 
0.2 
0.3 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.3 
0.8 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


0.3 
0.8 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.3 
0.3 

0.3 
0.3 
0.3 
0.2 


0.1 
0.1 
0.1 
0.1 
0.1 


h.  TO. 


IB  86 


above  plane  of— i 

VarU- 

1  tion  of 

m      i    »,    J,      «,     .,     the  corn- 
Tropic  Predic-   Tropic  ' 
range,     tlons.  ,  "  "' 

I 


19  40 


20  66 


20  28 


21  12 


19  21 


17  14 


I 


feet. 
0.4 
0.4 
0.4 
0.5 
0.6 

0.6 
0.5 
0.6 
0.5 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 
0.9 
0.9 
0.9 
1.0 

1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
0.9 

0.9 
0.9 
0.9 
0.8 
0.8 

0.8 
0.8 
0.8 
0.7 
0.7 

0.7 
0.6 
0.6 
0.6 
0.6 

0.6 
0.5 
0.5 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 


0.3 
0.3 
0.8 
0.3 
0.8 


feet. 
1.3 
0.8 
0.8 
0.8 
0.6 

0.7 
0.8 
1.0 
.  1.1 
0.7 

0.8 
0.8  t 
0.6 
0.6 
0.6 

0.6  i 
0.5  t 
0.7  I 
1.0 
0.6  , 

1.0 
1.2 
1.0 
1.2 
1.3 

1.3 
1.3 


1.1 
1.1 
l.l 
0.8 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.6 
0.6 

0.8 
1.3 
0.6 
0.7 


0.7 
0.7 
0.8 
0.7 
0.8 


LLW. 

pojio. 

West. 

feet. 

o 

1.3 

6.6 

0.9 

6.5 

0.9 

5.6 

1.0 

6.5 

0.9 

6.5 

0.9 

6.0 

1.0 

6.5 

1.2 

6.0 

1.3 

6.0 

1.0 

6.0 

1.0 

6.0 

1.0 

6.0 

0.8 

6.0 

0.8 

6.0 

0.8 

6.0 

0.7 

6.0 

0.7 

6.0 

0.8 

6.0 

1.1 

6.0 

0.8 

6.0 

1.1 

6.0 

1.3 

6.6 

1.2 

6.0 

1.3 

6.0 

1.5 

6.0 

1.5 

6.0 

1.4 

6.0 

1.2 

6.0 

1.2 

6.0 

1.2 

6.0 

0.9 

6.0 

0.8 

6.0 

0.8 

6.0 

0.8 

6.0 

0.7 

6.0 

0.6 

6.0 

0.7 

6.0 

0.8 

6.0 

0.8 

6.0 

0.8 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

6.0 

0.6 

.5 

0.6 

6.5 

0.7 

5.6 

0.8 

6.0 

1.0 

5.5 

1.4 

5.5 

0.8 

5.0 

0.8 

6.C 

0.7 

6.0 

0.8 

6.0 

0.8 

5.0 

0.7 

5.0 

0.8 

5.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position.  I        ^^"^fereS?^  ''"' 


Siation. 


NORTH  AMERICA  (East 
Coast)  — Continued. 

MARYLAND,     VIRGINIA,     AND     DIS- 
TRICT DIP  COLUMBIA— continued. 

Potomac  i?ti«er— Continued. 

St.  Marys  City,  St.  Mary  River,  Md. 

Piney  Point  Light,  Md 

Coles  Point,  Va 

Kay  wood  Point.  Breton  Bay,  Md. . . 
Leonardtown,  Breton  Bay,  Md 

Compton,  St.  Clement  Bay,  Md 

Blaklstone  Island  Light.  Md 

Cob  Pt.  Bar  Lt.,  Wicomico  R.,  Md. . 
Blaklstone,  Wicomico  River,  Md.. . 
Colonial  Beach,  Va 

Lower  Cedar  Point  Light,  Md 

Mathias  Point.  Va 

Chapel  Point,  Port  Tobacco  R.,  Md. 

Upper  Cedar  Point  Light,  Md 

Riverside,  Md 

Maryland  Point  Light,  Md 

Aquia  Creek  Entrance,  Va 

Clifton  Beach,  Md 

Liverpool  Point,  Md 

Quantlco  Creek  Entrance,  Va 

Deep  Point,  Mattawoman  Cr.,  Md.. 
High  Point,  Occoquan  Creek,  Va. . . 

Indian  Head.  Md 

Glymont,  Md 

Marshall  Hall.  Md 

Mount  Vernon,  Va 

Fort  Washington,  Md 

River  View,  Md 

Alexandria,  Va 

Giesboro  Point.  I).  C 

Arsenal  Wharf,  I).  C 

Washington,  Seventh  street,  D.C. 
Xavy-Yard,  Anacostia  River.  D.  C. 

Benning  Br.,  Anacostia  R.,  D.  C 

Gravelly  Point,  Va 

Aqueduct  Bridge.  D.  C 

Mankins  Fishery ,  D.  C 

Chain  Bridge,  D.  C 

VIRGINIA— continued. 

Cfiotapeake  Bay,  WeMem  Shore. 


Tidal  differences. 


Lati- 
tude. 


Longitude. 


North. 
o  / 
38  11 
38  08 
38  09 
38  14 
38  17 

38  16 
38  12 
38  16 
38  17 
38  15 

38  20 
38  24 
38  28 
38  24 
38  23 

38  21 
38  24 
38  26 
38  28 
38  32 

38  34 
88  37 
38  36 
38  37 
38  41 

38  42 
38  43 
38  43 
38  48 
38  51 

38  52 
38  53 
38  52 
38  54 
38  62 

38  h\ 
38  55 
38  56 


37  58 
37  48 
37  44 
87  84 
37  89 

37  38 
37  49 

37  56 

38  07 
38  09 


Smith  Point  Light 

Great  Wicomico  River  Light 

Dividing  Creek 

Stingray  Point  Light 

Orchard  Point,  Rappahannock  R. 


Urbana,  Rappahannock  River 

Bowlers  Rock  Lt.,  Rappahannock  R. 
Tappahannock,  Rappahannock  R. . 
Leedstown,  Rappahannock  River. . 
Green  Bay,  Rappahannock  River.. 

Port  Royal,  Rappahannock  River..  38  10 
Corbins  Neck,  Rappahannock  R . . .  38  13 
Fredericksburg,  Rappahannock  R.  38  18 
Cherry  Point,  Piankatank  River...:  87  31 
Horse  Point,  Piankatank  River '  37  32 

Wolf  Trap  Light 37  23 

New  Pt.  Comfort  Lt.,Mobjack  Buy.  37  18 
East  River  Entrance,  Mobjack  Bay.'  37  22  i 

York  Spit  Light 37  13  I 

Tue  Marshes  Light,  York  River 37  14 

Quarter  Point,  York  River '  37  15  I 

Yorktown.  York  River 37  14 

Mum  ford  Island,  York  River j  37  16  ' 

Capahnsic,  York  River '  87  23 

Moodys  Wharf,  York  River ;  37  25 


Arc.  Time. 


West. 


70  26 
76  32 
76  38 
76  42 
76  38 

76  42 
76  45 
76  50 
76  48 

76  58 

77  00 
77  03 
77  02 
77  05 
77  09 

77  12 
77  19 
77  16 
77  16 
77  17 

77  13 
77  12 
77  10 
77  08 
77  06 

77  05 
77  02 
77  02 
77  02 
77  01 

77  01 
77  01 
77  00 

76  58 

77  02 

77  04 
77  06 
77  07 


76  11 
76  16 
76  18 
76  16 
76  27 

76  84 
76  44 

76  52 

77  00 
77  05 

77  11 
77  17 
77  27 
76  19 
76  24 

76  11 
76  17 
76  21 
76  15 
76  23 

76  27 
76  30 
76  31 
76  38 
70  42 


h.  m. 
6  06 
5  06 
607 
607 
5  07 

5  07 
507 

6  07 
5  07 

508 

608 
5  08 
5  08 
508 
509 

609 
5  09 
5  09 
5  09 
5  09 

5  09 
609 
5  09 
5  09 
5  08 

5  08 
508 
5  08 
5  08 
508 

5  08 

6  08 
5  08 

5  08 

6  08 

5  08 

6  08 
508 


505 
5  05 
505 

5  05 

6  06 

5  06 
5  07 

5  07 
6(^ 

6  08 

509 
6  09 
5  10 
5  06 
606 

605 
5  06 

5  05 
506 

6  06 

606 
506 
5  06 
5  07 
5  07 


Name. 


Old  Point  Comfort  105 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Wa.shington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washi  ngton 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Washington 101 

Wash  ington 101 


Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  ia5 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  ia5 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  106 

Old  Point  Comfort  106 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Old  Point  Comfort  106 
Old  Point  Comfort 


Time. 


Page, 


Ratio 

Height      !     of 

ranges 


Old  Point  Com  fort- 
Old  Point  Com  forti 
Old  Point  Comfort 
Old  Point  (Comfort! 
Old  Point  Comfort 


105 

106 
105 
105 
105 
105 


Time  meridian, 
76°  W. 


h.  m. 
-f  4  52 

-  6  46 
-6  82 
-620 

-  6  13 

-6  10 
-6  14 
-600 
-556 

-  6  44 

-626 
-4  44 

-  4  30 

-  4  02 

-  3  38 

-  2  54 

-  2  62 
-225 

-  1  57 

-  1  34 

-  1  23 

-  1  16 

-  1  09 

-  0  44 

-0  41 

-  0  81 
-0  27 

-  0  13 

-  0  04 

-  0  02 
0  00 

+  0  03 
+  0  11 
-0  01 

+  0  07 
+  0  11 

+  0  15 


+  3  34 

-h  3  05 

+  2  41 

+  1  36 

+  2  01 

-f  2  17 
4-328 

+  4  32 

+  6  29 

-I-  7  32 

+  8  09 

-f  9  22 
-f-10  03 

-f-  1  16 

+  1  49 

+  028 

+  0  09 

+  0  16 

+  004 

+  0  13 

+  0  21 

+  0  27 

+  0  33 

+  1  03 

+  1  16 


h.  m. 
+  6  18 
•  7  01 
-6  47 
-685 
-6  26 

-6  22 
-629 

-  6  16 

-  6  11 

-  5  68 

-589 
-458 

-  4  44 

-  4  43 

-  4  15 

-  3  43 

-  3  00 

-  2  58 

-  2  32 

-  2  03 

-  1  40 

-  1  27 

-  1  20 

-  1  13 

-  0  46 

-  0  43 
-033 

-  0  29 

-  0  14 
-004 

-0  02 

0  00 

+  0  03 

+  0  11 

-  0  01 

+  0  07 
+  0  11 
+  0  15 


+  355 
+  324 
+  800 
+  1  62 
+  2  80 

+  2  54 
+  4  19 
+  523 
+  724 
+  825 

+  9  06 
+10  27 
+11  11 
+  1  81 
+  206 


040 
0  18 
026 
009 
020 


Mean  Low 
Water. 


+  029 
+  036 
+  0  43 
+  1  21 
+  1  38 


feet. 
-1.0 
-1.2 
-LI 
-1.0 
-1.2 

-1.1 
-LO 
-LO 
-1.0 
-1.1 

-1.4 
-1.6 
-1.4 
-1.7 
-1.7 

-1.7 
-1.6 
-L6 
-1.6 
-L4 

-1.3 
-1.2 
-1.2 
-1.1 
-0.7 

-0.7 

-0.4 

-0.4 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

-0.1 


-L4 
-L4 
-L5 
-L4 
-1.1 

-1.0 
-0.7 
-0,9 
-1.1 
-0.8 

-0.6 
+0.1 
+0.7 
-1.3 
-1.1 

-LO 
-0.8 
-0.8 
-0.6 
-0.3 

-0.2 
-0.1 
-0.1 
+0.3 
+0.5 


/cet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0  ' 
0.0  I 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.60 

0.57 

0.62 

0.65 
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Interval. 


Mean. 


h.  m. 
1  10 
105 
1  18 
1  80 
1  87 


LWI, 


140 

136 

150 

154 

205 

224 

305 
3  18 

3  19 
346 

4  15 
454 
456 
523 

5  51 

6  14 
625 
633 

6  89 
705 

708 

7  18 
722 
7  36 
7  45 

7  47 
7  49 

7  52 

8  00 

7  48 


7  56 

8  00 
804 

12  18 
11  49 
11  25 
10  20 
10  44 

A.  m. 
7  82 
7  27 
7  40 

7  52 
802 

805 
758 

8  12 
8  16 
828 

8  47 

9  28 
9  42 
943 

10  10 

10  42 

11  25 
1127 

11  53 

12  22 

020 
083 
040 

0  47 

1  15 

1  18 
1  28 
1  82 
147 
1  57 

1  59 

2  01 
204 
2  12 
2  00 

208 
212 
2  16 


6  10 
539 
5  15 
407 
4  44 


Tropic. 


HHWI. 


h.  m. 
1  lib 
1  085 
1  216 
1  835 
1  405 

1  435 
1395 
1535 

1  565 

2  076 

2266 

3  076 
3206 
3  216 

3  476 

4  166 
4556 

4  576 

5  286 

5  516 

6  136 
6  246 
6  326 

6  386 

7  046 

7  076 
7  176 
7206 
7846 
7  436 

7  456  I 

7  476  ' 

7  506  I 
7  586 

7  466  I 

7  546 

7  586 

8  026 


12  22a 
11  52a 
11  29a 
10  24a 
10  47o 


LLWI. 


11  00 

508 

1103a 

12  10 

6  82 

12  12o 

0  49 

736 

0  516 

2  45 

986 

2  476 

3  48 

10  37 

3506 

4  24 

11  17 

4266 

5  87 

013 

5  396 

6  17 

056 

6  196 

10  00 

846 

10  03a 

10  32 

420 

10  85a 

9  12 

265 

9  14a 

8  53 

2  33 

8  55a 

900 

240 

902a 

848 

224 

850a 

856 

284 

858a 

904 

243 

906a 

9  10 

2  50 

9  12a 

9  16 

2  67 

9  18a 

9  45 

834 

9  47a 

958 

3  51 

10  00a 

A.  m. 
7  18a 
7  886 

7  516 
8036 

8  136 

8  166 
8096 
8286 

8  276 
8396 

8586 
9396 
9536 

9  546 
10  216 

10  536 

11  366 

11  386 

12  046 
12  336 

0  31a 
0  44a 
0  51a 

0  58a 

1  26a 

1  29a 
1  89a 
1  48a 

1  58a 

2  08a 

2  10a 
2  12a 
2  15a 
2  23a 
2  11a 

2  19a 
2  23a 
2  27a 


566a 

5  24a 
4  59a 

3  50a 

4  28a 

4  eOa 

6  16a 

7  20a 
9  20a 

10  21a 

11  Ola 
-  0  08& 

0  406 

3  30a 

4  04a 

2  89a 
2  17a 
2  24a 
2  08<t 
2  18a 

2  27a 
2  34a 

2  41a 

8  18a 

3  35a 


Range  of  tide. 


Mean 

(Mn). 


feet. 
1.5 
1.6 
1.8 
1.9 
1.7 

1.8 
1.9 
1.9 
1.9 
1.7 

1.5 
1.2 
1.5 
1.2 
1.1 

1.1 
1.2 
1.2 
1.3 
1.4 

1.6 
1.6 
1.7 
1.8 
2.1 

2.2 
2.4 
2.5 
2.8 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 

2.8 


1.2 
1.1 
1.1 
1.2 
1.4 

1.6 
1.8 
1.6 
1.6 
1.7 

1.9 
2.6 
3.2 
1.2 
1.4 

1.5 
1.7 
2.2 
2.0 
2.2 

2.8 
2.4 
2.5 
2.9 
8.0 


Spring    Neap 

(SK).      (Np). 


feet, 
1.7 
1.9 
2.0 
2.1 
2.0 

2.0 
2.2 
2.2 
2.2 
2.0 

1.7 
1.4 
1.7 
1.4 
1.3 

1.3 
1.4 
1.4 
1.5 
1.6 

1.8 
1.9 
2.0 
2.0 
2.5 

2.5 
2.8 
2.9 
8.3 
3.8 

8.3 
8.8 
8.3 
8.3 
3.3 

3.3 
3.2 
8.2 


1.8 
1.2 
1.2 
1.8 
1.6 

1.8 
2.1 
1.9 
1.7 
2.0 

2.2 
3.0 
8.7 
1.4 
1.6 

1.7 
2.0 
2.5 
2.8 

2.5  I 

2.6  I 

2.7  1 

2.8  ' 
8.3  ' 
3.5  I 


feet 
1.8 
1.4 
1.5 
1.6 
1.4 

1.5 
1.6 
1.6 
1.6 
1.4 

1.8 
1.0 
1.3 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.2 

1.3 
1.4 
1.4 
1.5 
1.8 

1.8 
2.0 
2.1 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 


1.0 
0.9 
0.9 
1.0 
1.2 

1.3 
1.5 
1.4 
1.2 
1.4 

1.6 
2.2 
2.7 
1.0 
1.2 

1.3 
1.5 
1.8 
1.7 

1.8 

1.9 
2.0 
2.1 
2.4 
2.6 


Great 
tropic 

(Gc). 


Tropic  diurnal  |  niu-nai  wave  I  Mean  sea  level ! 
Inequality.     I  ^»^^»»  ^^ve.  above  planeof—; 


HWQ. 


feet. 
1.6 
1.8 
1.9 
2.0 
1.9 

1.9 
2.1 
2.0 
2.1 
1.9 

1.6 
1.4 
1.6 
1.3 
1.2 

1.2 
1.8 
1.3 
1.4 
1.5 

1.7 
1.8 
1.9 
1.9 
2.3 

2.4 
2.6 
2.7 
3.1 
3.1 

3.1 
8.1 
8.2 
3.2 
3.1 

8.1 
8.1 
8.1 


1.4 
1.3 
1.8 
1.4 
1.6 

1.8 
2.0 
1.9 
1.7 
2.0 

2.2 
8.0 
8.6 
1.4 
1.6 

1.8 
2.0 
2.5 
2.4 
2.5 

2.6  I 

2.7  ' 
2.8 
3.2 
3.4 


feet. 
0.8 
0.8 
0.4 
0.4 
0.3 

0.4 
0.4 
0.4 
0.4 
0.3 

0.3 
0.2 
0.8 
0.2 
0.2 

0.2 
0.2 
0.2 
0.3 
0.3 

0.3 
0.3 
0.3 
0.4 
0.4 

0.4 
0.5 
0.5 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 


0.3 
0.8 
0.8 
0.3 
0.8 

0.8 
0.4 
0.4 
0.4 

a4 

0.5 
0.6 
0.6 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.6 

0.5 
0.5 
0.5 
0.5 
0.5 


LWQ. 


/eet. 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 

ai 

0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


Tropic  I 

HW    I  Tropic 
inter-  ■  range. 

val. 


A.  m. 


19  16 
19  &t 


12  00 


11  03 


feet. 
0.3 
0.3 
0.4 
0.4 
0.3 

0.4 
0.4 
0.4 
0.4 
0.3 

0.3 
0.2 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.3 
0.3 

0.3 
0.3 
0.3 
0.4 
0.4 

0.4 
0.5 
0.5 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 


0.8 
0.8 
0.8 
0.8 
0.8 

0.3 
0.4 
0.4 
0.4 
0.4 

0.5 
0.6 
0.6 
0.4 
0.4 

0.5 
0.5 
0.6 
0.5 
0.5 

0.6 
0.5 
0.5 
0.5 
0.5 


Predic- 

Tropic 
LLW. 

tions. 

« 

feet. 

feet. 

0.8 

0.8 

0.8 

0.9 

0.9 

0.9 

0.9 

1.0 

0.8 

0.9 

0.9 

0.9 

1.0 

1.0 

0.9 

1.0 

1.0 

1.0 

0.9 

0.9 

0.8 

0.8 

0.6 

0.7 

0.8 

0.8 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.7 

0.6 

0.7 

0.6 

0.7 

0.7 

0.8 

0.8 

0.8 

0.8 

0.9 

0.8 

0.9 

0.9 

0.9 

1.1 

1.1 

1.1 

1.2 

1.2 

1.3 

1.2 

1.3 

1.4 

1.6 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.4 

1.6 

1.4 

1.5 

1.4 

1.5 

1.4 

1.5 

1.4 

1.6 

1.4 

1.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.7 

0.8 

0.8 

0.8 

0.9 

1.0 

0.8 

0.9 

0.7 

0.8 

0.8 

0.9 

1.0 

1.0 

1.3 

1.4 

1.6 

1.7 

0.6 

0.6 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.1 

1.2 

1.0 

1.1 

1.1 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.8 

1.4 

1.6 

1.6 

1.6 

Varia- 
tion of 
the  com 
pass. 


West.    , 

O      I 

5.0 
5.0  I 
5.0  I 
5.0  I 
5.0 

5.0 

5.0 
5.0  I 
5.0  ' 
5.0 

I 
6.0  '' 
5.0 

5.0 ; 

5.0 
5.0  ; 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0  I 

5.0 : 

5.0 

6.0  ' 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 


5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
5.0 

6.0 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


NORTH  AMERICA  (East 
Coast  )— Continued. 

VI  RGiNi  A— continued. 

Chaapeake  Bay,  Western  Shore— Con. 

West  Point,  York  River 

Back  River  Light 

Old  Point  Comfort 

Crauey  Island  U.,  Elizabeth  River. 
Norfolk  Navy- Yard,  Elizabeth  R... 

Newport  Ne \vh,  James  River 

Newman  Point,  Nansemond  River. 
Suffolk  Bridge,  Nansemond  River  . 

Warwick  River,  James  River 

Hog  Point,  James  River 

Jamestown  Island,  James  River  ... 
Barrets  Pi.,  Chickahominy  River  .. 
Mount  Airy,  Chickahominy  River. . 
Windsor  Shades,  Chickahominy  R. 
Claremout,  James  River 

Sturgeon  Point,  James  River 

Windmill  Point,  James  River 

Harrisons  Landing,  James  River. . . 

Jordan  Point,  James  River , 

City  Point,  James  River 

Petersburg.  Appomattox  River  .... 

Shirley,  JamcK  River 

Picketts  Wharf,  James  River 

Curies,  James  River 

Deep  Bottom ,  James  River 

Dutch  Gap,  James  River 

Klngslana  Creek,  James  River 

Palling  Creek,  James  River 

Richmond  Bar,  James  River 

Drewry  Island,  James  River 

Richmond,  James  River 

Lynnhaven  Inlet 

Cape  Henry  Light 

Outer  Coast. 

Virginia  Beach 

False  Cape  Life-Saving  Station  , . . . 

NORTH  CAROLINA. 

Currituck  Beach  Light 

Oregon  Inlet , 

New  Inlet 

Hatteras  Inlet 

Ocrakoke  Inlet 

Cape  Lookout 

Beaufort 

New  River  Inlet 

New  Topsail  Inlet 

Masonboro  Inlet 

Carolina  Beach , 

Cape  Fear  River  and  Branches. 

Bald  Head,  Cape  Fear  Light , 

Fort  Caswell , 

Southport  or  Smith ville , 

Federal  Point 

Reeves  Point , 

Orton  Point  Post  Light , 

Campbell  Island  Post  Light 

Brunswick  River  Entrance , 

Hospital  Point  Post  Light 

Wilmington 

Castle  Hayne 

Bunnermans  Bridge , 

Magnolia  Q uarry 

Point  Caswell 

White  Hall 


Oeographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


Nwih. 
o  / 
87  82 
87  05 
87  00 
8654 

86  50  , 

36  58  . 
36  52  I 

36  44  I 

37  05  , 

37  12  I 

87  12 
37  14 
37  21 
37  25 
37  14 

87  18 
87  18 
37  19 
87  19 
37  19 

37  14 
87  20 
87  23 
37  23 
37  24 

37  23 
87  24 
37  26 
87  29 
87  30 

87  82 
86  54 
86  56 


86  50 


86  23 
85  48 
85  41 
35  12 
35  04 

34  36 
34  43 
84  32 
34  22 
34  11 
34  02 


38  62 
33  54 
33  55 

33  58 

34  00 

34  03 
34  07 
34  11 
34  12 
34  14 

34  21 
34  35 
34  52 
34  27 
34  80 


West. 


o   / 

76  48 

76  16 

76  19 

76  20 

76  18 

76  26 

76  30 

r6  35 
76  33 
76  41 

76  46 
76  52 
76  55 
76  59 

76  58  I 

77  00 


77  06 
77  11 
77  13 
77  17 

77  24 
77  16 
77  16 
77  18 
77  18 

77  22 
77  24 
77  26 
77  25 
77  25 

77  25 
76  06 
76  00 

76  58 
75  58 

75  60 
75  32 
75  26 

75  44 

76  01 

76  31 

76  39 

77  20 
77  38 
77  49 
77  58 

78  00 
78  01 
78  01 
77  56 
77  57 

77  56 
77  56 
77  58 
77  57 
77  57 

77  56 

77  46 

78  02 
78  11 
78  28 

A.m. 
5  07 
505 
505 
505 
505 

606 
606 
606 
606 
5  07 

5  07 
5  07 
508 
608 
508 

608 
508 
609 
609 
509 

5  10 
5  09 
509 
509 
609 

509 
5  10 

5  10 

6  10 

5  10 

6  10 
504 
604 


604 
504 


503 
5  02 
5  02 
5  03 
504 

5  06 

6  07 
6  09 

5  11 

6  11 
5  12 


5  12 
5  12 

5  12 

6  12 

5  12 

6  12 
5  12 
5  12 
5  12 
5  12 

5  12 
5  11 
5  12 
5  13 
5  14 


Name. 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilmington 

Wilmington 

Wilmington 

Wilmingrton 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 


Page 


105 
105 
105 
105 
105 

106 
105 
106 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

106 
106 
105 


106 
105 


105 
105 
105 

ia5 

105 

113 
113 
113 
113 
113 
113 


113 
113 
113 
118 
113 

113 
109 
109 
109 
109 

109 
109 
109 
109 
109 


Tidal  differences. 


Time. 


HW.         LW 


Time  meridian, 
76°  W. 


h.m. 
-t-148 
-1-0  01 

000 
+0  16 
-1-0  32 

+0  20 
+0  35 
+1  84 
+1  01 
+2  10 

+2  63 
+8  32 
+6  09 
+6  29 
+4  07 

+  4  80 
1-5  14 
+5  38 
+5  50 
+6  06 

+  7  08 
+6  15 
+6  83 
+6  59 
+7  10 

+7  28 
+7  48 
+7  51 
+7  59 
+8  02 

+8M 
-0  27 
-0  46 


-0  55 
-1  01 


-1  09 
-1  81 
-1  24 
-1  42 
-1  45 

-1  10 
+0  07 
-0  29 
-Oil 
-0  32 
-0  19 


-0  07 
-0  05 
-0  08 
+0  24 
+0  39 

+1  03 
-0  52  ^ 
-0  26  I 
-0  19  , 
000  I 

+2  08  ! 
-5  48  I 
+0  53  I 
+4  34  ' 
-5  45 


h.m. 
+2  12 
+0  01 

000 
+0  23 
+0  47 

+0  29 
+0  51 
+2  02 
+1  21 
+2  39 

+3  29 
+4  14 
+6  58 
+7  23 
+4  53 

+5  17 
+6  03 
+6  29 
+6  41 
+6  59 

+8  31 
+7  08 
+7  27 
+7  55 
+8  07 

+8  29 
+8  60 
+9  04 
+9  22 
+9  31 

+9  87 
-0  26 
-0  46 


-0  86 
-0  43 


-0  51 
-1  13 
-1  07 
-1  26 
-1  31 

-1  18 
+0  10 
-0  19 
+0  09 
-0  42 
-0  80 


-0  19 
-0  16 
-0  13 
+0  28 
+0  51 

+1  27 
-1  18 
-0  39 
-0  29 
000 

+2  11 
-6  47 
+1  11 
+4  50 
-5  37 


Height. 


Ratio  I 

of 
ranges. 


HW.     LW 


Mean  lAfw 
Water. 


feet. 
+0.9 
-0.1 
0.0 
+0.1 
+0.3 

+0.1 
+0.3 
+0.9 
0.0 
-0.4 

-0.6 
-0.6 
-0.4 
-0.1 
-0.5 

-0.4 
-0.1 
0.0 
+0.1 
+0.2 

+0.4 
+0.3 
+0.4 
+0.6 
+0.7 

+0.8 
+0.9 
+1.0 
+1.1 
+1.1 

+L2 
+0.1 
+0.8 


+0.8 
+0.2 


+0.3 
+0.2 
+0.3 
-0.5 
-0.6 

-1.4 
-2.6 
-2.7 
-2.2 
-LO 
-0.9 


-0.8 
-0.7 
-0.6 
-1.0 
-1.2 

-1.4 
+0.8 
+0.4 
+0,8 
0.0 

-0.9 
-1.1 
-0.3 
-1.6 
-1.9 


fed,. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
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Interval. 


Tropic. 


HHWI.      LLWL 


h,m. 

h.m. 

10  25 

425 

845 

2  16 

844 

2  15 

900 

288 

9  16 

302 

903 

2  43 

918 

305 

10  17 

4  16 

944 

885 

10  52 

452 

1185 

542 

12  14 

627 

1  25 

8  10 

2  46 

936 

023 

705 

046 

729 

180 

8  15 

1  53 

8  40 

205 

862 

2  21 

9  10 

8  17 

10  41 

230 

9  19 

2  48 

938 

3  14 

10  06 

325 

10  18 

3  43 

10  40 

8  57 

11  00 

405 

11  14 

4  13 

1132 

4  16 

U  41 

4  18 

1147 

8  18 

150 

800 

180 

750 

140 

744 

183 

787 

126 

7  16 

105 

723 

1  11 

704 

0  51 

700 

045 

629 

020 

7  46 

1  47 

7  07 

1  16 

723 

142 

702 

0  51 

7  14 

102 

726 

1  18 

728 

1  16 

780 

119 

7  57 

200 

812 

223 

886 

259 

900 

886 

926 

4  15 

933 

425 

952 

4  54 

12  00 

705 

405 

1140 

10  45 

605 

20O 

933 

406 

11  40 

h.  m. 
10  27a 
846a 
845a 
9  01a 
9  17o 

904a 
9  19a 
10  18a 
945a 

10  53a 

11  86a 

12  15a 

1  266 

2  456 
0236 

0  466 

1  296 
1526 

2  036 
2  196 

8  156 
2286 

2  456 
8  116 

3  216 

8296 

3  526 

4  006 
4086 
4  106 

4  126 
8  19a 
8  01a 


7  51a 
745a 


788a 
7  17a 
7  24a 
706a 
706a 

634a 
7  51a 
7  12a 
728a 
7  07a 
7  19a 


7  31o 
788a 
784a 
800a 

8  14a 

8  37a 
900a 
925a 

9  31a 
950a 

11  576 
4026 

10  486 
1  566 
4  006 


409a 
200a 

1  59a 
222a 

2  45a 

225a 

2  47a 
858a 

3  17a 
484a 

524a 
609a 
762a 
9  17a 

6  47a 

7  11a 

7  57a 

8  21a 
883a 
860a 

10  21a 
859a 

9  18a 
945a 
9  57a 

10  18a 
10  38a 

10  52a 

11  10a 
11  18o 

1124a 
1  84a 
1  14a 


1  24a 
1  17a 


1  10a 
0  49a 
065a 

0  32a 
082a 

006a 

1  30a 
1  00a 
1  30a 
0  87a 
048a 


059a 
1  06a 
1  18a 

1  58a 

2  25a 

305a 

3  46a 
430a 

4  42a 

5  16a 

7  84a 
12  09a 

6296 
10  llo 
12  30a 


Baoge  of  tide. 


Mean 
(Mn). 


feet. 
8.4 
2.4 
2.5 
2.6 
2.8 

2.6 
2.8 
3.4 
2.5 
2.1 

2.0 
1.9 
2.2 
2.4 
2.0 

2.1 
2.4 
2.6 
2.7 
2.8 

2.9 
2.8 
3.0 
3.2 
.    3.2 

3.4 
3.5 
3.6 
8.6 
3,7 

8.7 
2.6 
2.8 


2.8 
2.7 


2.8 
2.7 
2.8 
2.0 
1.9 

8.7 
2.6 
2.5 
3.0 
4.1 
4.2 


4.8 
4.4 
4.5 
4.1 
3.9 

3.7 
8.2 
2.8 
2.7 
2.4 

1.5 
1.8 
2.1 
0.8 
0.5 


Spring 
(8g). 


feet. 
8.9 
2.8 
8.0 
3.0 
3.2 

3.0 
8.3 
4.0 
2.9 
2.5 

2.8 
2.2 
2.6 
2.8 
2.8 

2.6 
2.8 
2.9 
8.1 
8.2 

3.8 
8.3 
3.4 
3.6 
3.7 

8.9 
4.0 
4.1 
4.2 
4.2 

4.2 
8.0 
8.3 


8.3 
8.2 


8.4 
8.2 
8.4 
2.4 
2.2 

4.4 
3.1 
3.0 
3.5 
4.8 
4.9 


5.0 
6.1 
5.3 
4.8 
4.6 

4.4 
3.5 
3.1 
3.0 
2.7 

1.7 
1.4 
2.3 
0.9 
0.6 


Neap 
(Np). 


feet. 
2.9 
2.0 
2.0 
2.1 
2.8 

2.1 
2.8 
2.8 
2.0 
1.7 

1.6 
1.5 
1.7 
2.0 
1.6 

1.8 
2.0 
2.1 
2.2 
2.3 

2.4 
2.4 
2.5 
2.7 
2.8 

2.9 
8.0 
8.0 
3.1 
8.2 

8.2 
2.2 
2.4 


2.2 
2.1 


2.2 
2.1 
2.2 
1.6 
1.5 

3.0 
2.1 
2.0 
2.5 
3.8 
8.4 


3.5 
3.6 
8.7 
8.8 
8.1 

8.0 
2.8 
2.5 
2.4 
2.2 

1.8 
1.2 
1.9 
0.7 
0.4 


Great 
tropic 
(Gc). 


feet. 
8.7 
2.8 
2.9 
8.0 
8.1 

2.9 
3.2 
8.7 
2.8 
2.4 

2.3 
2.2 
2.4 
2.7 
2.3 

2.4 
2.7 
2.9 
3.0 
3.1 

8.3 
8.2 
8.3 
3.6 
3.J 

8.8 
8.9 
4.0 
4.1 
4.1 

4.1 
8.0 
8.2 


8.0 
2.9 


8.0 
2.9 
8.0 
2.2 
2.1 

4.3 
8.8 
8.2 
8.7 
4.8 
4.9 


6.0 
5.1 
5.2 
4.8 
4.6 

4.8 

3.7 
8.2 
8.1 
2.8 

1.8 
1.6 
2.5 
1.1 
0.7 


Tropic  diurnal 
inequality. 


HWQ. 


feeL 
0.5 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.6 
0.6 


0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

0.9 
0.8 
0.8 
0.9 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


LWQ. 


feet, 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1- 
0.1 
0.1 

0.1 
0.1 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
0.8 
0.8 

0.3 
0.3 
0.8 
0.8 
0.8 

0.4 
0.1 
0.1 


0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 

0.8 
0.8 
0.2 
0.8 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 

0.3 
0.2 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.0 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


I 


Tropic' 
HW 

inter- 
val. 


h,m. 


858 


9  45 


Tropic 
range. 


feet. 
0.5 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.6 
0.6 


0.7 
0.7 


0.7 
0.7 
0.7 
0.6 
0.6 

1.0 
0.9 
0.9 
1.0 
1.0 
1.0 


1.0 
1.0 
1.1 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.9 

0.7 
0.6 
0.8 
0.5 
0.4 


Predic-I  Tropic 
tions.  I  LLw. 


Varia- 
tion of 
the  com 
pasH. 


feet. 
1.7 
1.2 
1.8 
1.8 
1.4 

1.3 
1.4 
1.7 
1.2 
1.1 

1.0 
1.0 
1.1 
1.2 
1.0 

1.1 
1.2 
1.8 
1.3 
1.4 

1.4 
1.4 
1.5 
1.6 
1.6 


feet. 
1.8 
1.2 
1.3 
1.3 
1.4 

1.3 
1.4 
1.7 
1.3 
1.1 

1.0 
1.0 
1.1 
1.2 
1.0 

1.1 
1.2 
1.8 
1.4 

1.4 

1.5 
1.5 
1.5 
1.7 
1.7 


1.7 

1.8 

1.7 

1.8 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.9 

1.8 

1.4 

1.4 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.0 

1.0 

1.0 

1.0 

1.8 

2.0 

1.8 

1.6 

1.2 

1.3 

1.5 

1.7 

2.0 

2.2 

2.0 

2.2 

2.1 

2.3 

2.2 

2.8 

2.2 

2.4 

2.0 

2.2 

2.0 

2.1 

1.8 

2.0 

1.6 

1.8 

1.4 

1.6 

1.4 

1.5 

1.2 

1.2 

0.8 

0.9 

0.6 

0.8 

1.0 

1.8 

0.4 

0.5 

0.2 

0.8 

West. 
o 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.6 
4.5 

4.5 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.5 
4.5 


4.5 
4.5 


4.5 
4.5 
4.5 
4.0 
4.0 

3.5 
8.0 
2.5 
2.5 
2.5 
2.5 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


63033-09 24 


Digitized  by 


Google 


870 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (Eaot 
Co  AST)— Continued. 

SOUTH  CAROLINA. 

Little  River 

North  Inlet 

QeoTgebowa  Lieht,  Winyah  Bay. . . 

Georgetown,  Winyah  Bay 

Cape  Romai  n 

Bull  Bay 

North  Jetty,  Charleston  Har.  Entr. 

Fort  Moultrie 

Fort  Su  m  ter 

Fort  Johnson 

Castle  Pinckney  Light 

Charleston,  Custom-House  Whf . 

Legareville,  Stono  River 

North  Edisto  River  Entrance 

Bluff  Point,  Wadmelaw  River 

S.  Edisto  R.  Entr.,  St.  Helena  Sd.. 
Salt  Landinff,  South  Edisto  River. 
Coosa w.  R.,  Mining  Oo.'s Wharf... 
Hunting  I.  Light,  St.  Helena  Sd  .. 
Bell  Buoy,  Port  Royal  Entrance  . . 

Hilton  Head,  Port  Royal  Sound. . . 

Beaufort  River  Entrance 

Dry  Docks,  Beaufort  River 

Port  Royal.  Battery  Creek 

Beaufort,  Beaufort  River 

Eutaw  Creek,  Broad  River 

Braddock  Point,  Callbogue  Sound 


Savannah  Entr.,  Tybee  I.  Light . 

Fort  Pulaski 

Oglethorpe,  Savannah  River 

Savannah,  Savannah  River 

Wassaw  Sound 


83    Ossabaw  Sound 

34  I  St.  Catherine  Sound 

85  National  Ouar.  Sta.,Sapelo  Sound. 

86  I  Sapelo  Light,  Doboy  Sound 

87  Atwood  River,  Doboy  Sound 


Altamaha  Sound 

Brunswick  Outer  Bar  . 

St.  Simon  Light 

Brunswick 

Jekyl  Island 

St.  Andrew  Sound 


FLORIDA. 

Ecutem  Oxut. 

Fernandina,  Fort  Clinch , 

Fbrnandina,  Dade  St 

Nassau  Sound , 

Fort  George  Inlet 

St.  Johns  Klver,  South  Jetty 

Mayport,  St.  Johns  River 

Hopkins,  St.  Johns  River 

Dajne  Point,  St.  Johns  River 

Reddle  Point,  St.  Johns  River 

Jacksonville,  St.  Johns  River 

Mandarin,  St.  Johns  River 

Greencove  Springs,  St.  Johns  River. 

Tocoi.  St.  Johns  River 

Palatka,  St.  Johns  River 

St.  Augustine  Light 

St.  Augustine 

Matanzas  Inlet 

Mosquito  Inlet  Light 

Cape  Canaveral  Light 

Indian  River  Inlet 


Geographic  position. 


Lati- 
tude. 


North. 
o  / 
83  61 
88  20 
83  13 
38  22 
33  01 

32  57 
32  44 
82  45 
32  45 
32  45 

32  46 
82  46 
32  40 
32  34 
42  39 

32  29 
32  34 
32  31 
32  23 
32  08 

82  14 
32  17 
82  21 
82  22 
82  26 
82  24 
82  07 


82  02 
82  02 
32  05 
82  05 
81  55 

3160 
81  40 
81  82 
81  23 
81  27 

31  18 
3106 
31  08 
3109 
3104 
3100 


80  41 
80  41 
80  81 
80  26 
80  24 

80  23 
80  23 
30  23 
30  23 
30  20 

30  10 
29  59 
29  51 
29  39 
29  53 

29  M 
29  42 
29  05 
28  28 
27  30 


Longitude. 


Arc.     Time, 


Standard  port  for 
reference. 


Name. 


78  84 

79  10 
79  11 
79  17 
79  21 

79  88 
79  48 
79  52 
79  52 
79  54 

79  55 

79  65 

80  00 
80  11 
80  15 

80  20 
80  23 
80  40 
80  25 
80  35 

80  40 
80  89 
80  40 
80  41 
80  40 
80  48 
80  49 


80  51 

80  53 

81  02 
81  05 

80  58 

8106 

81  09 
81  12 
81  17 
81  21 

81  18 
81  19 
81  24 
8180 
81  25 
81  28 


8128 
81  28 
8127 
81  26 
8126 

8126 
81  80 
81  33 
81  37 
81  39 

81  39 
81  41 
81  83 
81  88 
81  17 

81  18 
81  13 
80  56 
80  32 
80  18 


!Sf. 

h.m. 

6  14 

5  17 

6  17 

5  17 

6  17 

5  18 

5  19 

5  19 

6  19 

520 

620 

520 

620 

5  21 

521 

5  21 

522 

523 

522 

522 

523 

523 

5  23 

523 

523 

523 

523 

% 

523 

524 

524 

524 

624 

624 

626 

525 

525 

526 

626 

626 

526 

626 

626 

626 

526 

6  26 

626 

526 

526 

6  26 

6  26 

5  26 

5  26 

5  27 

527 

527 

5  26 

5  27 

525 

526 

525 

524 

5  22 

5  21 

Charleston 

Charleston 

Charleston , 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston , 

Charleston , 

Charleston , 

Charleston 

Charleston 

Charleston , 

Charleston 

Charleston 

Savannah  Entr. . 
Savannah  Entr. . 
Savannah  Entr. . 
Savannah  Entr. . 
Savannah  Entr.. 

Savannah  Entr. , 
Savannah  Entr., 
Savannah  Entr. , 
Savannah  Entr. , 
Savannah  Entr. , 
Savannah  Entr.. 
Savannah  Entr. , 


Savannah  Entr., 
Savannah  Entr. , 
Savannah  Entr., 
Savannah  Entr. , 
Savannah  Entr., 

Savannah  Entr. . 
Savannah  Entr. , 
Savannah  Entr.. 
Savannah  Entr., 
Savannah  Entr., 

Savannah  Entr., 
Savannah  Entr. . 
Savannah  Entr. , 
Savannah  Entr., 
Savannah  Entr.. 
Savannah  Entr. , 


Fernandina . . . 
Fernandina . . . 
Fernandina . . . 
Fernandina ... 
Fernandina  . . . 

Fernandina  . . . 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


113 
113 
113 
113 
113 

113 
113 
113 
113 
113 

113 
113 
113 
113 
113 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 
117 
117 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 
117 


121 
121 
121 
121 
121 

121 
106 
105 
105 
105 


Old  Point  Comfort     105 
Old  Point  Comfort,    105 
Old  Point  Comfort. 
Old  Point  Comfort 
Charleston  ... 


105 
105 
113 


Charleston 113 

Old  Point  Comfort;  105 

Old  Point  Comfort  105 

Charleston 113 

KeyWest 126 


h.m. 
-0  16 
-0  18 
+0  09 
+111 
-0  29 

-0  22 
-0  16 
-0  10 
-0  09 
-0  06 

-0  01 

000 

000 

-0  16 

+0  16 

+0  69 
+1  28 
+2  89 
+102 
+0  38 

+1  01 
+1  12 
+1  40 
+1  46 
+1  69 
+1  64 
+104 


h.  m. 
-029 
-0  16 
+0  25 
+2  11 
-0  87 

-0  86 
-0  45 
-0  27 
-0  25 
-0  18 

-0  02 
000 
-0  29 
-0  40 
+0  17 

+0  60 
+1  36 
+1  50 
+0  48 
+0  34 

+1  00 
+1  02 
+1  SO 
+1  46 
+2  01 
+1  66 
+1  05 


Time  meridian, 
9(PW. 


000 
+0  08 
+0  49 
+1  03 
+0  14 

+0  09 
+0  26 
+0  18 
+0  21 
+0  31 

+0  81 
+0  09 
+0  22 
+0  52 
+0  43 
+0  83 


-0  14 
000 
-0  19 
-0  17 
-0  24 

-0  22 
-1  20 
-0  63 
-0  46 
-0  29 

+0  69 
+2  19 
+3  43 
+5  21 
-0  08 

+0  01 
-1  48  I 
-141  I 
-0  23  I 
-156 


000 
+0  23 
+188 
4203 
+0  04 

+0  25 
+0  28 
+0  04 
+0  21 
+0  81 

+0  41 
+0  10 
+0  26 
+0  65 
+0  38 
+0  86 


-0  08 
000 
-0  10 
-.0  02 
-0  09 

-0  03 
-0  66 
-0  82 
-0  24 
-0  12 

+1  08 
+2  18 
+3  82 
+6  08 
-0  19 

-0  08 
-1  09 
-1  08 
-0  80 
-117 


Height. 


I 

Ratio  I 

of      ! 

ranges.: 


HW. 


LW. 


Time  meridian, 
7S°  W. 


Mean  Low 
Water. 


feet. 
-0.3 
-0.6 
-L6 
-1.6 
-0.1 

-0.4 
+0.1 
+0.5 
+0.3 
+0.6 

+0.1 
0.0 
-0.1 
+0.7 
+L4 

-0.8 
-0.7 
+0.7 
-0.8 
-0.4 

-0.6 
-0.1 
+0.2 
+0.8 
+0.6 
+0.1 
0.0 


0.0 
+0.1 
-0.2 
-0.3 

0.0 

-0.2 
+0.6 
+0.5 
+0.4 
+0.4 

-0.4 
-0.6 
-0.4 
-0.1 
0.0 
0.0 


0.0 

0.0 

-0.6 

-0.6 

-L4 

-L8 
+0.5 
-0.7 
-LI 
-L5 

-L8 
-L9 
-L7 
-L4 
-0.6 

-0.9 
0.0 
-0.2 
-0.1 
+0.*6 


/eet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0, 
0.0  ' 
0.0 

0.0 
0.0 
0.0  ' 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
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i 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

•Mean  sea  level 
aboveplaneof— 

Varia- 

1 

s 

Mean. 

Tropic. 

Mean 

(Mn). 

X7 

Neap 

(Np). 

Qreat' 
tropic. 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

9 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

h,m. 

A.m. 

h.m. 

h.m. 

feet. 

feet. 

feet. 

feet. 

feet. 

ecL 

h.m. 

feet. 

feet. 

feet. 

o 

1 

715 

101 

7  19a 

048a 

4.8 

5.7 

3.9 

6.5 

1.1 

0.4 

1.1 

2.4 

2.5 

1.5 

2 

7  10 

1  11 

7  16a 

068a 

4.5 

6.8 

3.7 

6.2 

1.0 

0.4 

1.1 

2.2 

2.4 

1.0 

a 

787 

152 

742a 

123a 

3.5 

4.1 

2.8 

4.1 

0.9 

0,3 

1.0 

1.8 

1.9 

1.0 

4 

889 

888 

8  44a 

I  22a 

3.6 

4.3 

2.9 

4.2 

0.9 

0.3 

1.0 

L8 

1.9 

1.0 

6 

659 

060 

708a 

038a 

5.0 

6.9 

4.1 

6.7 

1.1 

0.4 

1.1 

2.5 

2.7 

1.0 

6 

705 

060 

709a 

0  37a 

4.7 

5.6 

8.8 

5.4 

1.0 

0.4 

1.1 

2.4 

2.5 

1.0 

7 

7  10 

0  40 

7  14a 

028a 

6.2 

6.1 

4.2 

6.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.5 

8 

7  16 

068 

720o 

046a 

5.6 

6.6 

4.5 

6.3 

1.1 

0.4 

1.2 

2.8 

3.0 

0.5 

9 

7  17 

100 

7  21a 

048a 

5.4 

6.4 

4.4 

6.1 

1.1 

0.4 

1.2 

2.7 

2.9 

0.6 

10 

720 

106 

724a 

064a 

5.7 

6.7 

4.6 

6.4 

1.1 

0.4 

1.2 

2.8 

3.0 

0.6 

11 

724 

122 

7  28a 

108a 

5.2 

6.1 

4.2 

5.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.6 

12 

725 

124 

729a 

1  10a 

6.2 

6.1 

4.2 

5.8 

1.1 

0.3 

840 

1.2 

2.6 

2.7 

0.5 

13 

725 

055 

729a 

045a 

5.0 

5.9 

4.1 

5.7 

1.1 

0.4 

1.1 

2.5 

2.7 

0.6 

14 

708 

063 

7  12a 

048a 

6.8 

6.8 

4.7 

6.6 

1.2 

0.4 

1.2 

2.9 

3.1 

0.6 

15 

740 

1  40 

744a 

1  29a 

6.5 

7.7 

6.3 

7.3 

1.2 

0.6 

1.8 

3.2 

8.5 

0.0 

16 

7  12 

0  57 

7  14a 

0  47a 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

8.0 

3.0 

0.0 

17 

785 

1  42 

7  37a 

182a 

6.1 

7.1 

4.9 

6.6 

1.1 

0.3 

1.1 

3.0 

8.1 

0.0 

18 

860 

265 

8  52a 

246a 

7.6 

8.8 

6.1 

8.0 

1.2 

0.3 

1.8 

8.8 

3.8 

0.0 

19 

7  14 

064 

7  16a 

0  44a 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

8.0 

8.0 

0.0 

20 

650 

0  40 

652a 

029a 

6.4 

7.6 

5.2 

6.8 

1.1 

0.3 

1.2 

8.2 

8.2 

0.0 

21 

7  12 

105 

7  14a 

054a 

6.8 

7.4 

5.1 

6.8 

1.1 

0.8 

1.2 

3.2 

8.2 

0.0 

22 

728 

107 

726a 

0  67a 

6.7 

7.8 

5.4 

7.2 

1.2 

0.3 

1.2 

3.4 

8.4 

0.0 

23 

7  51 

185 

7  68a 

1  26a 

7.0 

8.2 

5.7 

7.5 

1.2 

0.8 

1.2 

8.5 

8.5 

0.0 

24 

7  57 

1  51 

759a 

141a 

7.1 

8.3 

5.8 

7.6 

1.2 

0.3 

1.2 

8.6 

8.6 

0.0 

25 

8  10 

206 

8  12a 

1  67a 

7.8 

8.6 

5.9 

7.8 

1.2 

0.8 

1.2 

3.6 

8.7 

0.0 

26 

806 

200 

8  07a 

180a 

6.9 

8.1 

6.6 

7.4 

1.2 

0.8 

1.2 

3.4 

8.5 

0.0 

27 

7  15 

1  10 

7  17a 

1  00a 

6.8 

8.0 

5.5 

7.8 

1.2 

0.3 

1.2 

8.4 

8.4 

0.0 
HaaL 

28 

7  11 

106 

7  14a 

1  16a 

6.8 

8.0 

6.4 

7.2 

1.2 

0.2 

769 

1.2 

8.4 

8.4 

0.0 

29 

7  18 

127 

720a 

1  17a 

6.9 

8.1 

5.6 

7.4 

1.2 

0.8 

1.2 

3.4 

8.5 

0.0 

80 

759 

242 

8  01a 

232a 

6.6 

7.7 

5.4 

7.1 

1.2 

0.3 

1.2 

8.8 

3.3 

0.6 

SI 

8  13 

807 

8  16a 

2  67a 

6.5 

7.6 

5.8 

7.0 

1.2 

0.8 

1.2 

8.2 

3.3 

0.6 

S2 

724 

108 

726a 

058a 

6.8 

8.0 

5.5 

7.8 

1.2 

0.8 

1.2 

3.4 

3.4 

0.6 

88 

7  19 

129 

7  21a 

1  19a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 

1.2 

3.8 

3.3 

0.6 

34 

789 

135 

7  39a 

124a 

7.4 

8.5 

6.9 

7.8 

1.2 

0.3 

1.2 

8.7 

■  3.7 

0.6 

35 

780 

128 

728a 

184a 

7.8 

8.6 

6.8 

7.7 

0.7 

0.2 

689 

0.7 

8.6 

3.7 

0.5 

86 

780 

1  24 

782a 

1  14a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3 

1.2 

3.6 

8.6 

LO 

87 

7  40 

134 

742a 

1  24a 

7.2 

8.4 

5.8 

7.7 

1.2 

0.3 

1.2 

3.6 

8.6 

1.0 

88 

7  40 

144 

742a 

133a 

6.4 

7.6 

5.2 

6.9 

1.1 

0.3 

1.2 

3.2 

3.2 

1.0 

89 

7  18 

118 

720a 

107a 

6.8 

7.6 

6.2 

6.7 

1.2 

0.3 

1.2 

3.1 

3.1 

1.0 

4U 

780 

127 

783a 

1  18a 

6.4 

7.6 

6.8 

6.7 

1.1 

0.2 

1.2 

3.2 

8.1 

1.0 

41 

800 

167 

802a 

147a 

6,7 

7.8 

6.4 

7.2 

1.2 

0.3 

1.2 

8.4 

8.4 

1.0 

42 

7  51 

1  40 

753a 

130a 

6.8 

8.0 

5.6 

7.3 

1.2 

0.8 

1.2 

8.4 

3.4 

1.0 

43 

7  41 

138 

743a 

1  28a 

6.8 

ao 

5.5 

7.8 

1.2 

,  0.8 

1.2 

8.4 

3.4 

1.0 

44 

7  46 

1  34 

748a 

122a 

6.9 

7.0 

4.8 

6.4 

1.2 

0.2 

82S 

1.2 

8.0 

8.0 

1.0 

45 

800 

142 

802a 

1  30a 

6.0 

7.0 

4.9 

6.4 

1.2 

0.8 

846 

1.2 

3.0 

8.0 

1.0 

46 

7  41 

1  32 

743a 

120a 

6.4 

6.3 

4.4 

6.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

47 

743 

140 

7  46a 

1  28a 

5.4 

6.3 

4.4 

5.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

48 

786 

1  33 

738a 

1  21a 

4.6 

6.4 

8.7 

4.9 

1.0 

0.2 

1.0 

2.3 

2.8 

1.0 

49 

788 

139 

7  47a 

128a 

.   4.2 

5.0 

3.5 

4.6 

1.0 

0.2 

1.0 

2.1 

2.2 

1.0 

60 

802 

157 

8  04a 

1  40a 

3.0 

3.5 

2.4 

8.8 

0.9 

0.1 

0.9 

1.5 

1.5 

1.5 

51 

829 

2  21 

8  32a 

2  02a 

1.8 

2.1 

1.5 

2.0 

0.6 

0,1 

0.6 

0.9 

0.9 

1.6 

52 

886 

229 

8  40a 

205a 

1.4 

1.6 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

1.5 

.  53 

8  52 

2  40 

856a 

2  22a 

1.0 

1.2 

0.8 

1.2 

0.5 

0.1 

0.6 

0.5 

0.6 

1.6 

54 

10  20 

855 

10  24a 

388a 

0.7 

0.9 

0.6 

0.9 

0.4 

0.1 

0.4 

0.4 

0.4 

1.6 

55 

11  40 

5  10 

1144a 

456a 

0.6 

U.8 

0.6 

0.8 

0.3 

0.1 

0.8 

0.4 

0.4 

1.5 

66 

040 

625 

044a 

608a 

0.8 

1.0 

0.7 

1.1 

0.4 

0.1 

0.4 

0.4 

0.4 

1.5 

67 

2  17 

800 

2  22a 

742o 

1  1 

1.3 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

1.5 

58 

8  12 

200 

8  14a 

1  47a 

4.5 

5.3 

3.6 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

1.0 

69 

821 

2  11 

823a 

1  57a 

4.2 

6.0 

3.4 

4.5 

1.0 

0.2 

1.0 

2.1 

2.1 

1.0 

60 

785 

145 

788a 

127a 

2.6 

3.0 

2.0 

2.7 

0.7 

0.1 

0.8 

1.2 

1.3 

1.0 

61 

743 

147 

7  46a 

129a 

2.8 

2.7 

1.9 

2.5 

0.7 

0.1 

0.7 

1.2 

1.2 

1.0 

62 

800 

1  52 

8  03a 

189a 

5.0 

6.9 

4.0 

5.4 

1.1 

0.2 

1.1 

2.5 

2.5 

1.0 

63 

730 

125 

7  38a 

1  06a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

!       0.6 

0.8 

0.9 

1.6 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (Eakt 
Coast) — Continued. 

FLORIDA — continued. 

Eastern  Cba«<— Continued. 

Jupiter  Inlet  Light 

Lake  Worth  Inlet 

Hlllsboro  Inlet 

Miami,  Key  Blscayne  Bay 

Florida  Re^n. 

Cape  Florida,  Key  Biscay ne 

Fowey  Rocks  Light 

Point  Elizabeth,  Key  Largo 

Carysport  Reef  Light 

Alligator  Reef  Light 

Indian  Key 

Tom  Harbor  Keys 

Bamboo  Key ' 

KnlffhtsKey 

Sombrero  Key  Light 

Bahia  Honda,  south  side 

American  Shoal  Light 

Sand  Key  Light 

Key  West,  Fort  Taylor 

Northwest  Passage  Light 

Marquesas  Keys 

Rebecca  Shoal  Light 

Tortugas  Harbor  Light 

Content  Keys 

OvJif  c\f  Mexico. 

Cape  Sable,  East  Cape 

Lotiismans  Kiver 

Pavilion  Key 

Round  Key .^ 

Cape  Romano 

Big  Marco  Pass 

Sanibel  I.  Light,  San  Carlos  Entr . . . 

Pun  tarasa,  San  Carlos  Bay 

Boca  Qrande,  Charlotte  Harbor 

Punta  Gorda,  Charlotte  Harbor 

Sarasota  Point 

Kgmont  Key  Light,  Tampa  Bay 

Palma  Sola,  Manatee  R.,  Tampa  B. 

St.  Peternbuig,  Tampa  Bay 

Tampa,  Hillsboro  Bay,  Tampa  Bay. 

Dunedin,  St.  Josephs  Sound 

Anclote  Keys  Light 

Bayport 

Cedar  Keys 

Suwanee  River  Entrance 

Pepperflsh  Keys 

Steinhatchee  River,  Deadman  Bay . 

Point  Edward 

Rock  Island 

AuciUa  River  Entrance 

St.  Marks  Light,  Apalachee  Bay 

St.  Marks,  St.  Marks  River 

Ocklockonee  Point 

Dog  Island,  St.  George  Sound 

Apalachlcola,  Apalachlcola  Bay  . . . 

St.  Vincents  Island,  West  Pass 

Cape  San  Bias 

St.  Josephs,  St.  Josephs  Bay. 

St.  Andrews,  3t.  Andrews  Bay 

East  Pass,  Choctawhatchec  Bieiy 

Fort  Pickens,  Pensacola  Bay 

Warrington  Navy  Yd.,  Pensacola  B. 

Pensacola,  Pensacola  Bay , 

Bohemia,  Escambia  B.,  Pensacola  B. 


Geographic  position. 


Longitude. 


Lati- 
tude. 

NoHh. 

o     / 

26  67 
26  48 
26  16 
26  46 

26  40 
26  35 
26  14 
26  13 
24  61 

24  63 
24  46 
24  46 
24  42 
24  38 

24  40 
24  31 
24  27 
24  33 
24  37 

24  33 
24  35 
24  38 
24  48 

25  07 

25  32 

25  42 

25  50 

25  51 

26  58 

26  27 

26  29 

26  43 

26  65 

27  17 

27  36 

27  31 

27  46 

27  67 

28  01 
28  10 

28  32 

29  08 
29  \T 

29  30 
29  40 
29  44 

29  68 

30  05 

30  04 
30  09 
29  58 
29  47 
29  43 

29  38 
29  40 

29  48 
80  10 

30  23 

30  20 
30  21 
30  24 
30  29 


Arc.  Time. 


West. 


80  06 
80  02 
80  06 
80  11 


80  09 
80  06 
80  19 
80  13 
80  37 

80  41 

80  66 

81  00 
81  07 
81  07 


81  16 

81  31 

81  53 

81  49 

81  64 

82  07 

82  35 

82  53 

81  30 

81  05 

81  12 

81  21 

8131 

81  41 

81  46 

82  01 

82  00 

82  16 

82  05 

82  34 

82  46 

82  37 

82  38 

82  27 

82  48 

82  51 

82  39 

83  02 

83  09 

83  22 

83  24 

83  32 

83  60 

84  00 

84  11 

84  12 

84  20 

84  40 

84  69 

85  06 

85  22 

ftc;   1fi 

OJ  J.O  I 

85  41  I 

86  29  I 

87  17 
87  16 
87  13 
87  10 


Standard  port  for 
reference. 


Name. 


Key  West. 
Key  West 
Key  West 
Key  West 


6  20 
6  20 
6  20 
5  21 


6  21 
6  20 
6  21 
6  21 
622 

6  23 

5  24 

6  24 
524 

5  24 

525 
526 
528 

6  27 
6  28 

628 
6  30 

5  32 

6  26 


6  24 
626 
626 
6  26 
6  27 

627 
6  28 
628 
6  29 

5  28 

5  30 
5  31 
5  30 
5  31 
5  30 


6  31     Halifax. 

5  31  I  Halifax. 

6  81  Halifax. 
5  32  Halifax. 
5  33  '  Halifax. 


Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 
Key  West.. 

Key  West., 
Key  West. 
Key  West.. 
Key  West.. 
Key  West., 

Key  West., 
Key  West., 
Key  West., 
Key  West. 
Key  West.. 

Key  West. 
Key  West., 
Key  West., 
Key  West. 


Key  West. 
Key  West. 
Key  West. 
Key  Went. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


5  33 

6  34 

5  34 

6  35 
6  36 

6  37 

5  37 

6  87 
6  39 

5  40 

6  40 
6  41 

5  41 

6  43 

6  46 

6  49 

5  49 

6  49 
6  49 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


Halifax.... 
Halifax.... 
Halifax.... 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 

Galveston  . 
Galveston  . 
Galveston  . 
Galveston  . 


Page 


125 
126 
126 
126 


126 
126 
125 
125 
125 

126 
126 
126 
125 
125 

125 
126 
126 
126 
125 

125 
126 
126 
125 


125 
126 
125 
125 
125 

125 
126 
125 
125 
126 

57 
57 
57 
67 
57 

67 
57 
67 
67 
67 

57 
67 
57 
67 
^7 

67 
67 
57 
129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 


Tidal  dlflferences. 

Til 
HW. 

ne.           '      Height. 

LW. 

HW. 

LW. 

Time  meridian, 
BOPW. 

Mean  Law 
,     Water, 

h.  m. 
-1  27 
-124 
-107 
+0  04 

h.  m. 
-0  43 
-0  89 
-0  20 
+1  14 

feet 
+0.3 
+0.4 
+0.6 
-0.1 

0.0 
0.0 
0.0 
0.0 

-102 
-107 
-1  01 
-105 
-103 

-0  13 
-0  27 
-0  24 
-0  34 
-0  41 

+0.6 
+0.8 
+L1 
+0.9 
+0.8 

0.0 
0.0 
0.0 
0.0 
0.0 

-101 
-1  11 
+6  21 
-0  66 
-0  59 

-0  42 
-0  63 
+6  23 
-0  31 
-0  34 

+0.6 
+0.4 
0.0 
+0.2 
+0.3 

0.0 
0.0 
0.0 
0.0 
0.0 

-1  06 
-0  49 
-0  39 
000 
+2  00 

-0  86 
-0  24 
-0  15 
000 
+2  80 

+0.3 

+0.4 

0.0 

0.0 

+L3 

0.0 
0.0 
0.0 
0.0 
0.0 

-0  09 
+0  13 
+0  29 
+2  07 

+0  21 
+0  89 
+0  50 
+3  00 

0.0 
-0.1 
-0.1 
+2.4 

0.0 
0.0 
0.0 
0.0 

+4  07 
+3  49 
+3  39 
+3  29 
+3  20 

+4  47 
+4  30 
+4  17 
4-4  09 
+4  00 

+i.r 

+2.6 
+2.3 
+2.2 
+  L4 

0.0 
0.0 
0.0 
0.0 
0.0 

+3  10 
+2  58 
+8  00 
+3  49 
+5  06 

+3  49 

+8a5 

+3  87 
+3  46 
+5  05 

+L1 
+0.6 
+0.4 
-0.1 
+0.2 

0.0 
0.0 
0.0 
0.0 
0.0 

+4  01 
+3  19 
+8  41 
+4  15 
+6  31 

+3  11 
+2  41 
+2  53 
+4  22 
+6  23 

-3,2 
-3.4 
-3.2 
-2.8 
-2.6 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

+4  02 
+3  07 
+4  46 

+4  66 
+4  52 

+3  54 
+2  89 
+5  10 

+4  48 
+4  22 

-8.0 
-2.8 
-2.4 
-2.4 
-2.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

+4  25 
+6  15 
+5  06 

+  4  44 
+6  17 

+3  66 
+4  46 
+4  08 
+4  11 
+4  44 

-2.7 
-2.8 
-2.8 
-2.4 
-2.4 

-a  4 

-0.4 
-0.4 
-0.4 
-0.4 

+6  47 
+6  18 
+5  18 
+8  39 
+2  60 

+5  26 
+6  10 
+4  35 
-0  69 
-1  15 

-2,3 
-2.8 
-2.4 
+1.1 
+0.7. 

-0.4 
-0.4 
-0.4 
-0.3 
-0.3 

+2  11 
+149 
+2  14 
+2  16 
+2  03 

-1  89 
-160 
-161 
-188 

-1  17 

+0.6 
+0.4 
+0.4 
+0.4 
+0.2 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 

+1  58 
+2  03 
+2  25 
+2  50 

-152 
-151 
-163 
-108 

0.0 

0.0 

+0.2 

0.0 

-0.2 
-0.2 
-0.2 
-0.2 

Ratio 

of 
ranges. 
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Interval. 

Sange  of  tide. 

Tropic  dinmal 
inequality. 

Diurnal  wave. 

M^n  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

j 
i 

EobL 

1 
2 
3 
4 

800 
808 
820 
980 

h.m. 
200 
204 
228 
856 

h.m. 

804a 
806a 
823a 
984a 

h.m. 
187a 
1  42a 
208a 
880a 

feet. 
1.6 
1.6 
1.7 
1.1 

1.9 
2.0 
1.3 

feeL 
1.2 
1.3 
1.4 
0.9 

1.8 
1.9 
1.3 

feeL 
0.6 
0.6 
0.6 
0.5 

feet. 
0.1 
0.1 
0.1 
0.1 

h.m. 

/erf. 
0.6 
0.6 
0.6 
0.6 

feet. 
0.8 
0.8 
0.8 
0.6 

feet. 
0.8 
0.8 
0.9 
0.6 

o 

1.5 
1.5 
1.5 
1.5 

1 

6 
6 
7 
8 
9 

8  24 
820 
825 
8  21 
822 

229 
2  16 
2  18 
208 
200 

8125 
8095 
8  145 
8  105 
8  115 

8  10a 
2  54a 
254a 
2  44a 
288a 

1.7 
2.0 
2.8 
2.1 
2.0 

2.2 
2.6 
2.9 
2.7 
2.6 

1.1 
1.8 
1.5 
1.4 
1.8 

2.2 

2.6 
2.9 
2.7 
2.6 

1,0 
1.1 
1.2 
1.1 
1.1 

0.8 
0.4 
0.4 
0.4 
0.4 

1.1 
L2 
1.8 
1.2 
1.2 

0.8 
1.0 
1.2 
1.0 
1.0 

1.0 
1.2 
1.3 
1.2 
1.2 

1.6 
1.5 
2.0 
2.0 
2.0 

Il2 

'  13 

14 

8  23 
8  12 
2  19 
827 
824 

158 
1  46 
856 
208 
205 

8  115 
7595 
2  04a 
8  146 
8  115 

286a 
229a 
9455 
2  53a 
2  47a 

1.8 
1.6 
1.3 
1.4 
1.6 

2.8 
2.0 
1.7 
1.8 
1.9 

1.2 
1.1 
0.9 
0.9 
1,0 

2.4 
2.1 
1.8 
1.9 
2.0 

1.1 
1.0 
0.9 
0.9 
1.0 

0.8 
0.3 
0.3 
0.8 
0.8 

1.1 
1.1 
1.-0 
1.0 
1.0 

0.9 
0.8 
0.6 
0.7 
0.8 

1.0 
0.9 
0.8 
0.8 
0.9 

2.0 
2.0 
2.0 
2.0 
2.0 

i  15 
16 
17 

1  18 
19 

8  16 
832 
840 
920 
11  19 

202 
2  13 
220 
236 
505 

8035 
8  195 
8265 
8  445 
11005 

2  44a 
2  56a 
8  07a 
822a 
588a 

1.5 
1.6 
L2 
1.2 
2.6 

1.9 
2.0 
1.5 
1.6 
3.2 

1.0 
1.1 
0.8 
0.9 
1.7 

2.0 
2.1 
1.7 
1.9 
3.1 

1.0 
1.0 
0.9 
0.9 
1.2 

0.8 
0.8 
0.8 
0.6 
0.4 

"'18*48' 

1.0 
1.1 
0.9 
1.2 
1.3 

0.8 
0.8 
0.6 
0.6 
1.2 

0.9 
0.9 
0.7 
0.9 
1.4 

2.5 
2.5 
2.5 
2.5 
2.5 

20 
21 
22 
23 

9  10 
990 
9  44 
11  28 

256 
812 
8  21 
5  37 

8565 
8  875 
8  475 
11  205 

3  48a 
402a 

4  14a 
606a 

1.2 

U 

8.6 

1.5 
1.4 
1.4 
4.6 

0.8 
0.7 
0.8 
2.4 

1.7 
2.1 
2.1 
4.4 

0.9 
1.0 
1.0 
1.5 

0.8 
1.0 
1.0 
0.6 

"is'ii" 

0.9 
1.6 
1.5 
1.6 

0.6 
0.6 
0.6 
1.8 

0.7 
1.0 
1.1 
2.0 

2.5 
3.0 
3.0 
2.5 

24 

25 
26 

127 
.28 

105 
0  46 
086 
026 
0  15 

726 
708 
655 
6  46 
686 

056a 
038a 
0  27a 
0  17a 
005a 

766a 
7  34a 
728a 
7  14a 
7  10a 

2.9 
8.7 
8.6 
8.4 
2.6 

8.7 
4.7 
4.6 
4.4 
8.8 

1.9 
2,6 
2.3 
2.8 
1.7 

8.6 
4.5 
4.3 
4.2 
3.3 

1.8 
1.5 
1.5 
1.5 
1.8 

0.4 
0.6 
0.5 
0.5 
0.4 

1.4 
1.6 
1.6 
1.6 
1.4 

1.4 
1.8 
1.8 
1.7 
1.3 

1.6 
2.0 
2.0 
1.9 
1.5 

2.0 
2.0 
2.0 
2.0 
2.0 

29 
t  30 
31 
32 
33  1 

005 
12  17 
12  19 
042 
200 

6  25 
6  10 
6  12 
6  19 
740 

-0  06a 

12  055 

12  065 

0  26a 

147a 

7  Ola 
648a 
656a 
7  11a 
825a 

2.3 
1.8 
1.6 
1.1 
1.4 

2.9 
2.3 
2.0 
1.4 
1.8 

1.5 
1.2 
1.1 
0.7 
0.9 

2.9 
2.4 
2.1 
1.5 
1.9 

1.2 
1.1 
1.0 
0.8 
0.9 

0.4 
0.3 
0.8 
0.3 
0.3 

1.3 
1.1 
1.1 
0.9 
1.0 

1.2 
0.9 
0.8 
0.6 
0.7 

1.3 
1.0 
0.9 
0.7 
0.8 

2.0 
2.6 
2.5 
2.5 
2.0 

34  1 
35 

:« 

37 
38 

12  16 
11  32 
11  56 

0  03 

1  20 

538 
507 
520 
648 
850 

11195 

10  835 
11005 

11  895 
038a 

608a 
6S9a 
5  50a 
7  15a 
9  16a 

1.5 
1.4 
1.6 
2.0 
2.2 

2.0 
1.8 
2.1 
2.6 
2.9 

0.9 
0.9 
1.0 
1.2 
1.4 

2.4 
2.3 
2.6 
3.0 
3.3 

0.8 
0.8 
0.8 
0.9 
0.9 

1.4 
1.8 
1.4 
1.6 
1.7 

1.6 
1.6 
1.7 
1.9 
2.0 

0.8 
0.7 
0.8 
1,0 
1.1 

1.8 
1.2 
1.4 
1.7 
1.8 

2.5 
2.5 
2.6 
2.6 
2.0 

39 

40  ! 

41  . 

42  . 
43 

12  15 
1120 
034 
0  42 
038 

620 
505 
736 
718 
646 

11235 
10  315 
-0  12a 
-0  03a 
~0  09a 

648a 

6  82a 
8  01a 

7  87a 
7  11a 

1.8 
2.0 
2.4 
2.4 
2.8 

2.4 
2.6 
8.2 
3.1 
3.0 

1.1 
1.2 
1.6 
1.5 
1.4 

2.8 
8.0 
3.6 
8.6 
3.4 

0.9 
0.9 
1.0 
1.0 
1.0 

1.6 
1.6 
1.8 
1.7 
1.7 

"2i'i8' 


1.8 
1.9 
2.1 
2.1 
2.1 

0.9 
1.0 
1.2 
1.2 
1.2 

1.5 
1.7 
1.9 
1.9 
1.8 

2,0 
2.0 
2.0 
2.5 
2.5 

tt 

48 

0  11 

1  00 
050 
028 
1  00 

620 
709 
626 
683 
705 

-0  38a 

0  11a 

—0  02a 

-0  19a 

0  14a 

6  47a 
786a 
6  64a 
658a 
730a 

2.1 
2.0 
1.9 
2.8 
2.4 

2.8 
2.6 
2.6 
8.0 
8.2 

1.8 
1.2 
1.2 
1.4 
1.5 

3.1 
8.0 
2.9 
8.4 
8.6 

0.9 
0.9 
0.9 
1.0 
1.0 

1.6 
1.6 
1.6 
1.7 
1.8 



2.0 
1.9 
1.9 
2.1 
2.1 

1.0 
1.0 
1.0 
1.2 
1.2 

1.8 
1.7 
1.6 
1.8 
1.9 

2.5 
2.5 
2.5 
2.6 
2.5 

49  1      1  29 
:  50  1      2  00 
1  51  I      1  00 
'  52       ro  201 

746 
880 
705 
[6  251 
5  35 

OSOa 

1  11a 

0  13a 

-1  lOo 

10  255 

803a 

8  67a 
780a 
944a 

9  27a 

2.5 
2.0 
2.3 

[1.2] 
0.8 

8.2 
2,6 
8.0 

[1.7] 
1.1 

1.5 
1.2 
1.4 

[0.6] 
0.4 

3.6 
3.0 
3.4 
2.9 
2.6 

0.8 
0.9 
1.0 

2.0 
1.6 
1.7 

2126 

2.2 
1.9 
2.1 
2.2 
2.1 

1.2 
1.0 
1.2 
1.0 
0.8 

2.1 
1.7 
1.8 
1.4 
1.2 

8.0 
8.0 
3.0 
8.0 
3.5 

|S3 

[12  10] 

H 

55 
56 
57 
58 

59 
60 
61 
62 

1 

[11301 
11  10 
11  30 
11  86 

11 25: 

[1123] 
1128 

11  43 

12  15 

rs  151 

9  465 
9235 
9  485 
9485 
9325 

9  245 
9295 
9  615 
10  165 

903a 

8  51a 
850a 

9  01a 
9  19a 

8  41a 
8  42a 
8  40a 
925a 

ro.fii 

ro.81 

ro.31 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2,0 
1.9 
1.9 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 

0.8 
0.7 
0.7 
0.7 
0.6 

0.5 
0.6 
0.6 
0.6 

l.l 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
0.8 

3.5 
8.5 
3.6 
3.5 
4.0 

4.6 
4.5 
4.5 
4.5 

4  55 

5  05 

6  05 
5  10] 

[4  191 
4  20 

4  34 

5  03 

0.4 
0.6 
0.3 
0.2] 

[0.1] 
0.1* 
0.1 
0  1 

0.6 
0.7 
0.4 
0.3] 

[0.1] 
0.2 
0.1 
0  1 

0.2 
0.2 
0.1 
0.1] 

[0.0] 
0.1 
0.0 
0  0 

2133 

* 

— 

. — 

— 
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TABLE  3.— TIDAL  DIFFERENCES 


I  B 


47 


48 


!  Geographic  position. 


Station. 


NORTH  AMERICA  (East 
CJoAST)— Continued. 


Pepdldo  Entrance,  Alabama  Point 
Mobile  Point  Light,  Mobile  Bay . . . 

Great  Point  Clear,  Mobile  Bay 

Mobile,  Mobile  River 

MISSISSIPPI. 

Horn  Island  Liffht 

Pascagoula  Lignt 

BUoxiLight 

Cat  Island  Light 

LOUIBIAKA.. 

Lake  Borgne,  The  Rigolets 

Chandeleur  Light 

Pass  a  Loutre  Light,  Mississippi  R. 

Port  Eads,  South  Pass,  Miss.  R 

Southwest  Pass  Light,  Miss.  R 

Head  of  Passes  Lt.  Mississippi  R . . 

Barataria  Bay  Light 

Grand  Pass,  Tlmballer  Light 

Wine  Island,  Terrebonne  Bay 

Isle  Demiere,  or  Last  Island 

Ship  Shoal  Light 

Southwest  Reef  Lt.,  Atchafalaya  B 

Atchafalaya  River  Entrance 

Salt  Point,  Cote  Blanche  Bay 

Cote  Blanche,  Cote  Blanche  Bay.. 

Southwest  Pass,  Vermilion  Bay ... 

Mermentau  River  Entrance 

Calcasieu  Liffht 

Sabine  Pass  Light 

TKXAS. 

Bolivar  Point  Light 

Galveston,  Doewells  Wharf 

Morgans  Point.  Galveston  Bay 

Brazos  River  Entrance 

Pass  Cavallo,  Matagorda  Bay 

Aransas  Pass  Light 

Corpus  Christi  Pass 

Brazos  Santiago  Light 

Rio  Grande  Entrance 

UBXICO. 

€fu{f  qf  Mexico, 

Tampico 

Vera  Cruz 

Areas  Cays 

Triangles 

Laguna  de  Terminos 

Campeche 

Sisal 

Cape  Catoche 

Mugeres  Harbor 

Cozumel 

BELIZE. 

Belize 

QUATBMALA. 

Caribbean  Sea. 
Dulce  River  Entrance 

HONDURAS. 

Caribbean  Sea. 


Roatan  Island . . 
Bonacca  Island. 


Lati- 
tude. 


yorth., 


Longitude. 


Arc.     Time. 


WeH. 


o     t 

o  / 

80  17 
30  14 
30  29 
30  41 

87  33 

88  01 

87  66 

88  02 

30  13 
30  21 
30  24 
30  14 

88  32 
88  84 

88  54 

89  09 

80  09 
30  03 
29  12 
29  01 

28  5S 

89  38 

88  52 

89  02 
89  10 
89  24 

29  09 
29  17 
29  03 
29  05 
29  04 

89  15 

89  67 

90  21 
90  85 
90  57 

28  65 

29  24 
29  28 
29  34 
29  44 

9104 
91  80 
91  16 
91  32 
91  43 

29  36 
29  45 
29  47 
29  43 

92  02 

93  04 
93  21 
93  51 

29  22 
29  19 
29  41 
28  56 
28  22 

94  46 
94  47 

94  58 

95  18 

96  24 

27  62 
27  36 
26  04 
26  67 

97  03 
97  18 
97  10 
97  09 

22  10 

19  12 

20  15 
20  54 
18  36 

97  49 
96  08 
9158 
92  08 
9153 

19  50 
21  10 
2182 
21  14 

20  28 

90  32 
90  03 
87  04 
86  62 
86  48 

17  33 

88  14 

15  60 

88  46 

16  23 
16  29 

86  28 

85  54 

550 

5  52 

6  52 
5  62 


554 
554 
566 
5  57 


550 

5  56 
556 

6  57 
558 

5  57 

6  00 
6  01 
6  02 
604 

604 
606 
605 
606 
6  07 

6  08 
6  12 
6  13 
6  15 


6  19 
6  19 
6  20 
6  21 
6  26 

628 
629 
629 
629 


681 
625 
608 
609 
608 

602 
600 
548 
5  47 

5  47 


553 


565 


5  46 
5  44 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Galveston 
Galveston 
Galveston 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Galveston 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 


Key  West.. 


Key  West. 
Key  West. 


Time. 


Page. 


129 
129 
1^ 
129 


129 
129 
129 
129 


129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
125 
125 
125 


129 
129 
129 
129 
129 

129 
129 
129 
129 


129 
129 
129 
129 
129 

129 
125 
125 
125 
125 


125 


125 


125 
125 


Ratio 

Height.      I      of 
'ranges. 


HW. 


LW.       HW. 


LW. 


Tivne  meridian. 
9(P  W. 


A.  m. 
+2  18 
+2  08 
+4  12 
+4  50 


+2  52 
+1  81 
+2  35 
+3  06 


+4  44 
+1  58 
+1  06 
+0  57 
+1  05 

+1  20 
+121 
4^1  20 
4-1  37 
+1  54 

+1  49 
+1  22 
-2  88 
-2  39 
-1  24 

-3  49 
+5  62 

+6  10 
+7  12 


+0  25 
000 
+3  16 
-0  07 
+0  18 

+0  10 
-0  09 
-188 
-2  10 


h.  m. 
-181 
-IM 
-0  20 
+0  16 


-0  52 
-2  40 
-2  18 
-1  68 


+2  42 
-2  53 
-2  55 
-8  21 
-3-28 

-8  18 
-3  27 
-8  01 
-2  46 
-2  28 

-2  28 

^1  69 
-2  18 
-2  06 
-0  45 

-8  09 
+6  31 
+6  58 

+7  50 


+0  12 
000 
+2  24 
+0  08 
+0  25 

+0  15 
-0  04 
-2  16 
-2  18 


Local  Hme. 

-2  80 
-2  25 
-5  18 
-6  18 
-5  03 


-0  19 
+0  04 
-3  01 
-3  10 
-2  54 


-2  16 
+184 
+0  32 
+0  21 
-0  39 


+0  14 


-1  11 
+0  04 


-1  09 
+2  08 
+1  05 
+0  63 
-0  07 


-0  12 


+  0  48 


-0  39 
+0  36 


Mean  Low 
Water. 


Sett. 
+0,4 
-0.1 
+0.8 
+0.4 


+0.4 
+0.5 
+0.5 
+0.4 


-0.2 

+0.2 

0.0 

0.0 

+0.2 

-0.2 
+0.4 
+0.2 
0.0 
+0.4 

+0.4 
+0.2 

0.0 
+0.2 

0.0 

+0.4 

0.0 

+0.4 

-0.4 


+0.2 
0.0 

-0.7 
0.0 
0.0 

0.0 

0.0 

-0.4 

-0.2 


-0.2 

+0.6 

0.0 

0.0 

0.0 

+1.2 

+0.2 

0.0 

0.0 

0.0 


0.0 


+0.4 


+1.6 
0.0 


SetL 
-0.2 
-0.1 
-0.2 
-0.2 


-0.2 
-0.8 
-0.3 
-0.2 


I 


0.0 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.2 
-0.4 
-0.2 
-0.4 

-0.4 
-0.4 
-0.2 
-0.2 
-0.2 

-0.4 
0.0 
0.0 
0.0 


0.0 
0.0 
+0.1 
0.0 
0.0 

0.0 
0.0 
(10 
0.0 


0.0 
-0.4 
-0.2 
-0.2 
-0.2 

-0.8 
0.0 
0.0 
0.0 
0.0 


0.0 


0.0 


0.0  I 
0.0 
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Varia- 
tion of 
the  com-i 
pass.    , 

1 

1' 

Interval. 

Tropic 

Great 
tropic 
(Gc). 

Tropic  diurnal 
inequality. 

Diuma 

wave. 

MeauM 
above  pi 

»a  level 
aneof— 

Tropic 
LLW. 

Mean 

Mean 

(Mn). 

Spring 
(Sgh 

Neap 

(Np). 

HW(i. 

LWQ. 

inter-  1 
val. 

Tropic 
range. 

Predic- 
tions. 

3      HWI. 

LWI. 

HHWI. 

LLWI. 

1    r 

h.   TO. 
11  9R\ 

h.  m. 
[5  051 

h.  m, 
9886 
9  316 
-0  60a 
12  186 

10  186 

8  526 
1       9646 
1      10  246 

'      12  006 

9  186 

8  256 
;       8  156 

8226 

8886 
8366 
8406 
8606 
9056 

9006 
9806 

4  816 
4296 
6436 

3  176 
3256 
8346 
4426 

7  206 
6556 
10  106 

6  466 
7066 

6666 
'        6366 

5  076 
4356 

1        6656 

7  186 
,        4  106 

4  046 
4206 

4596 
10  076 

9  166 
9056 
8066 

7466 

8  476 

7256 
8366 

h.  m. 
9  01a 
886a 
10  10a 
10  46a 

936a 
748a 
8  08a 

feet. 
[0.81 

feet, 
ro.4i 

^^Si 

feeL 
2.0 
1.6 
2.6 
2.1 

2.0 
2.8 
2.8 
2.1 

i    1.4 

;      1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
1      2.0 
1.8 
2.3 

2.2 
2.0 
1.6 
1.9 
1.8 

2.3 
2.2 
2.0 
1.2 

1.6 
1.5 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 

1.3 
2.4 
1.6 
1.6 
1.6 

3.6 
1.9 
1.7 
1.8 
1.7 

1.7 

2.1 

8.4 
1.7 

feet. 

feet. 

A.  m. 

feet. 
1.8 
1.6 
2.1 
1.9 

1.8 
2.2 
2.2 
2.0 

1.4 
1.9 
1.7 
1.7 
1.8 

1.6 
1.9 
1.6 
1.6 
1.7 

1.7 
1.6 
1.4 
1.6 
1.6 

1.7 
1.3 
1.2 
0.7 

1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1.2 
1.8 

1.8 
2.4 
1.6 
1.5 
1.6 

8.0 
1.0 
0.9 
1.0 
0.9 

0.9 

LI 

1.4 
0.9 

feet. 
0.7 
0.5 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 

0.5 
0.6 
0.6 
0.5 
0.6 

0.4 
0.7 
0.5 
0.6 
0.6 

0.6 
0.6 
0.5 
0.6 
0.5 

0.6 
0.6 
0.8 
0.4 

0.7 
0.6 
0.8 
0.6 
0.6 

0.6 
0.6 
0.4 
0.6 

0.5 
0.7 
0.5 
0.6 
0.6 

0.8 
0.7 
0.6 
0.6 
0.6 

0.6 

0.8 

1.4 
0.6 

feet. 
1.0 
0.7 
1.2 
1.0 

1.0 
1.1 
1.1 
1.0 

0.7 
0.9 
0.8 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 
0.8 

0.8 
0.8 
0.7 
0.8 
0.7 

0.8 
1.0 
0.9 
0.6 

0.9 
0.9 
0.5 
0.8 
0.8 

0.8 
0.8 
0.6 
0.7 

0.7 
1.1 
0.8 
0.8 
0.8 

2.8 
0.8 
0.7 
0.8 
0.7 

0.7 

0.9 

1.5 
0.7 

Etut. 
0 

4.5 
4.5 
4.5 

4.5  , 

1 

5.0 
5.0  I 
5.0 

5.0 1 

1 

5.5 
5.0 
5.0 
6.0 
5.0 

5.0 
6.5 
5.6 

5.6  1 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.5 
7.0 
7.0 
7.0 

1 

7.5 
7.5 
7.6 
7.6 
8.0 

8.0 
8.0. 
8.0 
8.0 

8,0 
6.5 
6.0 
6.0 
6.5 

5.5 
6.5 
4.6 
4.5 
4.6 

6.6 

5.6 

5.0 
5.0 

1 

2 
3 

[11  19 
[0  50 
11  35 

1 

1 

1 

8  16 
6  30 
6  50 

[5  401 

5  46 

6  00 
6  35; 

[9  46] 
5  83 

5  00 
442; 
441; 

[4  301 
4  47 

6  38 
6  00 
6  30; 

[6  33] 
6  56 
8  25 
8a5 
4  .^in 

U 

0.6 

[0.8] 
0.4 
0.8 
0.3 

ro.31 
0.2 

0.1' 
0.1 
0.2 

[0.1] 
0.4 
0.4 
0.3; 
0.7: 

[0.6] 
0.5 
0.4 
0.7 
n  ft 

1 

i 
i 

0.7 

[0.4] 
0.6 
0.4 
0.8 

[0.41 
0.3 
0.1; 
0,2 
0.3 

[0.1] 
0.6 
0.5 
0.8 
0.8 

[0.7] 
0.6 
0.5 
0.8 

'0.1 
0.6 
0.2 

[0.1] 

0.1 
0.0 
0.2 

[0.2] 
0.1 
0.0 
0.1 
0.1 

[0.0] 
0.2 
0.3 
0.3 
0.6 

[0.5] 
0.4; 
0.3 
0.6 
n  .s 

2188 

4 

i 

6  '   [12  001 

6  [0  20 

7  '      1  01 

8  [0  2^ 

9  1     r3  101 

2129 
21  62 

8  27a 

0406 
7  84a 
7  81a 
7  04a 
666a 

7  12a 

6  65a 
720a 
736a 

•     765a 

7  50a 

8  16a 
7  58a 



10 

11 

V? 

11  63 
11  15 
10  55 

10  54 

11  30] 
11  00 

10  50 

11  00 
11  15 

!!!!!!!!l::;:;:.i""  "" 

1 . . 

20  07 

13 

1  t-< 

1  15 

'  16 

17 

18  1 

!  19 !  [11 101 

1  20      ri2  001 

t  ?1 

[2  00 

2  05 

3  20 

1 

'.>,> 

809a' 
9  29a 

23 

24  '    n  101    r?  271 

704a 
786a 
822a 
9  17a 

10  14a 
10  02a 
0006 
10  08a 
10  20a 

10  08a 
948a 
7  86a 
784a 

7  61a 
766a 
606a 
508a 
5  18a 

9  18a 
465a 
406a 
3  67a 
266a 

2  87a 

383a 

1  66a 
825a 

4:§' 

1.5 
0.7 

ro.7i 

1.7 
0.9 

ro.Ri 

1.3 
0.6 

ro.fii 

25 

26 
27 

1  ?« 

200 

2  17 

3  17 

U  071 

^8  20' 
8  41 
9S6 

[10  281 
[10  83 
r0  40 

[10  3o; 
[10  47; 

[10  351 

[10  15 

[8  10 

[8  03; 

r8  841 

0.4 
0.4 
0.8 

1.2 
L2 
0.6 

'.'.'.'.'.'.'.. 

W 

[4  18 
[6  80 
[4  15 
[4  35; 

[4  251 
4  05 
2  00 

1  55 

0.6 
0.1 
0.7 
0.7; 

[0.8] 
0.7 
0.3 
0.4: 

[0.2] 
0.4 
0.3 
0.3 
0  3 

0.5 
0.1 
0.8 
0.8 

[0.9] 
0.8 
0.4 

0.6; 

[0.2] 
0.6 
0.4 
0.4 
0.4] 

2.1 
1.8 
1.6 
1.6 
1.6 

1.6 

2,0 

8.6 
1.6 

0.4 

0.1; 
0.6 

0.6; 

[0.7] 
0.6 
0.2 
0.5; 

[0.1] 
0.8 
0.2 
0.2 
0  ?' 

21  88 

'  30 

'  31 

32 

1 

'  S3  - 

1  34  . 

^ 

36 

37 

[2  00 
2  49 
[12  06 
12  00 
12  16 

19  57 

20  85 

:« 

8  88 
5  60 

5  45 

6  00 

<  39 

40 

41 



42 

43 

44 

1  45 

46 

47 

48 

49 

50 

2  59 
10  20 
930 
920 
820 

800 
900 

785 

860 

928 
4  10 
8  19 
808 
208 

160 

260 

123 
288 

1.7 
1.4 
1.2 
1.3 
1.2 

1.2 

1.6 

2.7 
1.2 

1.3 
0.9 
0.8 
0.9 
0.8 

0.8 

1.1 

1.8 
0.8 

0.4 
0.9 
0.9 
0.9 
0.9 

0.9 

1.0 

1.8 
0.9 

8.0 
0.8 
0.3 
0.8 
0.8 

0.8 

0.8 

0.4 
0.8 

20  69 
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TABLE  3.— TIDAL  DIFFERENCEK 


10 


'  Geographic  position. 


Standard  port  for 
reference. 


Tidal  differenoes. 


Station. 


Lati-  I 
tud6.  I 


Longitude. 


NORTH  AMERICA  (East 
Coast  )—Contln  ued . 

NICARAGUA. 

OafH)bean  Sea. 


\  North. 


Serranilla  Bank 15  60 

SerranaBanii 14  20 

Old  Providence  Island 13  21 

Cape  Graclas  a  Dios  Harbor 14  62 

Pearl  Cays 12  23 

Corn  Islands 12  10 

Bluefields,  Lagoon  En  trance >  12  01 

San  Juan  del  Norte  (Greytown )  —  10  65 


C08TA  RICA. 

Oaribbfan  Sea. 
Point  Blanco 

BERMUDA  ISLANDS. 

Ireland  Island,  dockyard 

BAHAMAS. 

Memory  Rock 

Great  Bahama  Island 

Whale  Key 

Great  Abaco 

Gun  Key 

Androfi  Island 

Nassau, New  Providence  Island... 

Eleuthera  Island 

Cat  Island 

San  Salvador,  or  Watling  Island.. 

Clarence  Harbor,  Long  Island 

Crooked  Island 

Mariguana  Island 

Inagua  Island 

Turks  Islands 

WEST   INDIES. 

Ouba. 

Cape  San  Antonio 

Bania  Honda 

Habuna  

Matanzas 

Cardenas 

Cayo  Pared6n  Grande 

Nuevitas  Bay  Entrance 

Nuevitas,  Nuevitas  Bay 

Port  Padre 

Port  Gibara 

Port  Nine  Entrance 

Livisa  Bay  Entrance 

Port  Tanaraa 

Cape  Mai8i 

Guantanamo  Bay  Entrance 

Santiago  Bay  Entrance 

Enaenada  de  Mora 

Manzanillo 

Port  Xagua  Entrance  (Cienf uegos) 

Jamaica. 

Morant  Point 

Port  Royal 

South  Negril  Point 

St.  Anns  Bay 

Grand  Cayman  Island 

Haiti  or  Santo  Domingo. 

Port  au  Prince 

Fort  Dauphin 

Samana  Bay 

Saona  Island 

Santo  Domingo 

Jacmel 


Name. 


Arc.     Time. 


10  00 

32  20 

26  59 
26  29 
26  42 
26  17 
25  34 

24  29 
26  06 

25  08 
24  20 
24  06 

23  06 
22  49 
22  26 

20  56 

21  26 

21  62 

22  58 

23  08 
23  02 
23  04 

22  29 
2138 
21  35 
21  12 
21  06 

20  48 
20  45 
20  43 
20  15 
19  56 

20  00 

19  51 

20  19 
22  08 

17  55 

17  66 

18  18 

18  30 

19  20 

18  87 

19  46 
19  13 
18  10 
18  27 
18  12 

West. 


79  48 

80  17 

81  18 
83  14 

83  26 
83  03 
K)  42 
83  41 


83  02 


64  50 


79  09 

78  40 
77  08 
77  08 

79  18 

77  44 

77  21 
76  08 
76  24 
74  26 

74  68 
74  21 
73  00 
73  41 
71  09 


84  68 
83  13 
82  22 
81  45 
81  12 

78  09 
77  07 
77  16 
76  86 
76  08 

75  85 
75  28 

75  19 
74  08 

76  09 

76  50 

77  80 
77  10 

80  28 


76  11 

76  47 
78  24 

77  16 
81  21 


72  21 

71  48 
69  09 

68  40 

69  63 

72  35 


h.  m. 
5  19  I  Key  West 

5  21     Key  West, 

6  25  !  Key  West 

5  33  !  Key  West 

6  34  '  Key  West 
6  82  I  Key  West 
6  35  j  Key  West 
5  86  '  Key  West 


532 


4  19 


5  17 

6  16 
509 
5  09 

5  17 

6  11 
509 
606 
602 

4  68 

600 
4  67 
4G2 
4  66 
4  45 


5  40 
5  83 
629 
627 
625 

5  18 
608 
509 
506 
605 

502 
502 

6  01 

4  57 
6  01 

6  03 

5  10 
609 
522 


Key  West... 

Sandy  Hook 

Key  West... 
Key  West... 
Key  West... 
Key  West... 
Key  West... 

Key  West... 
Key  West... 
Key  West... 
Key  We«t... 
Key  West... 

Key  West... 
Key  We^t... 
Key  West... 
Key  West... 
Key  Wej«t. . . 


Time. 


Height. 


Page. 


HW.         LW.        HW.     LW. 


Ratio 

of 
rangCD. 


125 
125 
125 
126 

125 
125 
125 
126 


126 


126 
125 
125 
125 
125 

126 
126 
126 
126 
125 

125 
125 
125 
126 
125 


Key  West '  125  i 

Key  West 125 

Key  West t  125! 

Key  West 125  = 

Key  West '  125" 


Kev  West. 
Key  West. 
Key  West. 
Key  West. 


125 
125 
125 
125 
Key  West 125 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


5  05     Galveston  . . 

6  07  Galveston  .. 
5  14  ,  Galveston  .. 
5  09  I  Galveston  .. 
5  25  '  Galveston  .. 


4  49 
4  47 
4  87 
4  35 
4  40 
4  60 


Key  West.. 
St.  Johns.. 
St.  Johns.. 
Galveston  . 
Galveston  . 
Galveston  . 


125 
125 
125 
125 
125 

125 
126 
126 
126 


129 
129 
129 
129 
129 


126 
63 
68 
129 
129 
129 


Local  Hm£. 


h.  m. 
-4  47 
-4  47 
-4  47 
+1  83 

+6  28 
+5  18 

+4  88 
+4  88 


+4  88 


-0  28 


-1  07 
-1  02 
-0  68 
-0  66 
-0  27 

-1  08 
-1  25 
-1  48 
-1  48 
-1  48 

-0  28 
-1  58 
-1  28 
-0  58 
-1  18 


h.  m 
-4  25 
-4  25 
-4  26 
+2  04 

+6  00 
+5  44 
+4  67 
+5  10 


+6  10 


-0  32 


-0  36 
-0  80 
-0  26 
-0  24 
+0  05 

-0  86 
-0  62 
-1  16 
-1  16 
-1  16 

+0  04 
-1  26 
-0  56 
-0  26 
-0  46 


Time  meridian, 
'SP  W. 


+  0  23 
+  0  10 
000 
+  0  10 
+  1  03 

-  1  14 
+12  15 
+14  01 
+12  24 
+11  30 

+11  34 
+  U  27 
+11  29 
+  11  14 
+12  25 

+12  49 
+12  46 
-10  04 
+  089 


+  0  55 

+  036 

+  0  22 

+  0  42 

+  1  85 

-  0  42 
+12  44 

+14  38 
+12  65 
+11  57 

+12  M 
+11  59 
+11  57 
-fll  46 
+12  64 

+18  17 
+13  23 
-982 
+  1  09 


Local  time. 

+12  02 
-11  48 
-  823 
-1148 
+1102 


+  004 
+  0  03 
+  2  12 
-8  48 
-  9  24 
-9  24 


-9  41 

-8  41 

-6  16 

-8  41 

-10  41 

+12  00 

+  004 

+  2  14 

-868 

-10  42 

-10  42 

Mean  Low 
Water. 


/est. 
+0.4 
+0.4 
-0.4 
+0.4 

+0.4 

+0.4 

-0.6 

0.0 


0.0 


-1.8 


+1.2 
+1.8 
+2.4 
+1.2 
+1.2 

+1.1 
+  1.4 
+1.9 
+1.9 
+1.9 

+2.0 
+0.8 
+1.1 
+1.5 
+1.1 


feet.  '• 
0.0  I 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 


ao 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Mean  Low 
Waier. 


0.0 
-0.2 
-0.8 
+0.5 
+0.2 

+1.0 
+0.1 
+0.2 
+0.9 
+0.7 

+0.8 
+0.7 
+0.7 
+1.0 
-0.2 

-0.1 
-0.4 
+1.9 
+0.4 


-0.4 
-0.4 
-0.4 
-0.4 
-0.3 


0.0 
+1.4 
-0.6 
-0.8 
+0.6 
+0.8 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
-0.1 


0.0 
-0.4 
-0.4 

0.0 
-0.2 
-0.2 
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Interval. 


RanRe  of  tide, 


'  Tropic  diurnal 
inequality. 


Diurnal  wave, 


Meao. 


HWI.      LWI. 


A.  m. 
4  00 
4  00 
4  00 

10  20 

1  50 
1  36 
1  04 
1  00 


1  00 


7  04 


7  40 
7  46 
7  60 

7  62  I 

8  20 


k.  m. 
10  13 
10  13 
10  13 
407 

803 
7  47 
700 
7  13 


7  13 


1  2S 
1  33  ' 
1  38 

1  40  ' 

2  08  i 


8  47 


Tropic. 


HHWI.  ,    LLWI. 


Mean 

(Mn). 


7  40 

1  28 

7  23 

1  12 

7  00 

0  48 

7  00 

0  48 

7  00 

0  48 

8  20 

2  08 

6  50 

038 

7  20 

1  08 

7  60 

1  38 

730 

1  18 

8  30 

2  18 

8  24 

'2  06 

8  18 

1  66 

830 

2  18 

9  26 

3  13 

7  20 

1  08 

8  30 

2  16 

10  15 

4  08 

8  41 

2  28 

748 

1  31 

7  66 

1  41 

7  48 

1  36 

7  61 

1  36 

7  40 

1  28 

909  i 

2  63 

8  69  ' 

2  62 

11  00 

4  48 

9  01 

2  60 

51 
52 
53 

F>4 

8  2:^ 

6  60 
900  . 

[6  56]^ 

2  08 
0  39 

2  48  I 
[1  22] 

55 

1 

1 

2  32  I 


A.  m. 
3  476 
3  476 
8436 
10  07a 

1  375 
1  226 
0  19a 
0466 


7  30rt 
7  35« 
7  41(1 

7  4-2a 

8  09ft 

7  29a 

7  28*1 
6  61(1 
6  61a 
6  61a 

8  11a 

6  89a 

7  09o 
7  40a 
7  19a 


7  636 

8  166 
8  096 
8  006 

8  626 

6  656 

9  05a 
10  62a 

9  06a 
8  08a 

8  08a 
8  00a 
8  06a 

8  06a 

9  26a 

9  52a 
10  02a 
12  00a 
10  0W> 


10  00a 

11  00a 
2  m) 

11  0(ki 
9  00a 


8  12a 

7  00a 

8  00a 
10  44a 

9  00a 
900a 


k.  TO*. 

10  566 

10  566 

11  086 
4  506 

8  466 
8  306 
7  616 
8006 


0  466  <        8  026 


2  Old 
2  03n 
2  Owi 
2  14a 
2  44a 

2  Ola 

0  46<i 

1  18a 
1  18a 

1  mi 

2  38a 
1  16a 

1  44a 

2  11a 
1  64a 


2  10a 

3  28a 
3  18a 

2  12o 

3  06a 

1  02a 

2  00a 

3  66a 
2  12a 
1  16a 

1  28a 

1  24a 

1  2:^1 

1  04a 

1  66a  ; 


48a 

Ifki  . 


1  18a 

11  006 

0  OOfi  : 

1  36(1 
1  00a 


fcrt. 
1.6 
1.6 
0.8 
1.6 

1.6 
1.6 
0.7 
1.2 


1,3 


6 
3 

10a 
17a 

10 

006 

11 

oof) 

2 
11 

OOfi 
006 

9 

006 

Spring 

(Sg). 


2.6 
3.0 
3.6  ' 
2.4  i 
2.3  , 

2.3 
2.6 
3.1 
3.1 
8.1 

3.2 
2.0 
2.3 
2.7 
2.3 


1.2 
1.0 
0.9 
1.7 
1.4 

2.2 
1.8 
1.4 
2.1 
1.9 

2.0 
1.9 
1.9 
2.2 
1.0 

1.1 
0.8 
3.1 

0.8 


feet 
2.0 
2.0 
1.0 
2.0 

2.0 

2.0 

0.8 

,     1.6 


1.6 


3.2 
3.8 
4.6 
3.1 
3.0 

3.0 
3.1 
4.0 
4.0 
4.0 

4.1 
2.5 
8.0 
3.6 
8.0 


1.6 
1.4 
1.3 
2.2 
1.8 

2.8 
1.6 
1.6 
2.4 
2.2 

2.3 
2.2 

2.2 
2.8 
1.3 

1.4 

1.0 
4.0 
1.0 


1.5 
6.6 
3.0 


Neap 

(Np). 


,  Mean  .<iea  level  | 
•  above  plane  of— I 

Varia- 
tion of 
1   .the  com 
Tro^l^i    jmss. 


1.1 
1.1 
0.6 
0.8 


2.0 
2.4 
1.6 
1.6 

1.6 
2.1 
2.1 
2.1 
2.1 

2.1 
1.3 
1.6 
1.8 
1.6 


0.9 
0.8 
0.7 
1.2 
1.0 

1.6. 
1.0 
1.1 
1.8 
1.4 

1.5 
1.4 
1.4 
1.6 
0.6 

0.7 
0.6 
2.1 
0.6 


0.9 

1.8 

2.6 

8.6 

1.7 

3.1 

0.9 
2.9 
1.5 


3.8 
4.3 
3.0  : 
2.9  ' 

2.9 
3.1 
3.9 
8.9 
8.9 

4.0 
2.6 
2.9 
3.4 
2.9 


1.4 
1.9 
1.7 
2.9 
1.5 

2.4 
1.8 
1.9 
2.9 
2.6 

2.7 
2.6 
2.6 
2.4 
1.4 

1.6 
1.1 
3.9 
1.1 


1.1 
1.1 
1.1 
1.2 
1.3 


1.6 
6.6 
3.1 
0.6 
2.2 
2.5 


1.2 
1.4 
1.5 
1.2 
1.2 

1.2 
1.0 
1.4 
1.4 
1.4 

1.4 
1.1 
1.2 
1.3 
1.2 


0.9 
1.3 
1.2 
1.1 
1.0 

1.2 
0.6 
0.6 
1.1 
0.9 

0.9 
0.9 
0.9 
1.2 
0.6 

0.5 
0.2 
1.4 
0.2 


0.7 
1.6 
1.2 


0.4 
0.3  ' 
0.6 
0.6 
0.6 

0.5 
0.4 
0.4 
0.4 
0.4 


0.1 
0.2 
0.2 
0.1 
0.1 

0.1 ! 

0.4 
0.4 
0.5 
0.5 

0.5 
0.5 
0.6 
0.1 
0.3 
I 

0.3  : 

0.4 
0.6 
0.4 


8  22 


0.1 
0.6 
0.4 


1.3 
1.0 
1.5 
1.6 
1.6 

1.6 
1.2 
1.3 
1.4 
1.3 


0.9 
1.3 
1.2 
1.1 
1.0 

1.2 
0.8 
0.8 
1.2 
1.1 

1.1 
1.1 
1.1 
1.2 
0.6 

0.6 
0.4 
1.6 
0.4 


1.0  I 
1.0 

1.0  i 

1.1  , 
1.1 


1.1 
1.8 
1.8 
0.6 
1.4 
1.6 


1.2 
1.3 
1.6 
1.6 
1.6 

1.6 
1.0 
1.2 
1.4 
1.2 


0.6 
0.6 
0.6 
0.8 
0.7 

1.1 
0.7 
0.7 
1.1 
1.0 

1.0 
0.9 
1.0 
1.1 
0.5 

0.6 
0.4 
1.6 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 


0.6 
2.2 
1.2 
0.2 
0.8 
0.9 


1.3 
1.4 
1.7 
1.7 
1.7 

1.8 
1.2 
1.3 
1.5 
1.3 


0.7 
1.0 
0.9 
0.9 
0.8 

1.2 
0.8 
0.9 
1.3 
1.1 

1.1 
1.1 
1.1 
1.2  ! 
0.6  I 

0.7  I 
0.6  i 
1.7  j 
0.6 


0.6 
0.6 
0.6 
0.6 
0.6 


0.7  , 
2.3  ' 
1.3  I 
0.3 
1.1 
1.2 


0.5E. 
0.0 
0.0 
0.0 
0.6  W. 

0.0 
0.0 

0.6  VV. 
0.0 
LOW 


East. 

3.6 

8.0 

8.0 

2.5 

2.0 

1.0 
1.0 
1.0 
1.5 
1.0 

1.0 
1.0 
1.0 
0.6 
1.0 


1.0 
1.6 
1.6 
2.0 


1.6 
2.0 
2.0 
2.0 
8.0 


0.0 

0.0 

0.5W. 

0.5W. 

0.6W. 

0.6E. 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  posdiion.  ' 


Standard  port  for 
reference. 


StaUon. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


NORTH  AMERICA  (East 
Co  AST ) —Con  tlnued . 

WEST  INDIES— continued. 

Porto  Rico. 


Culebrita  Island  Light 

Great  Harbor.  Culebra  Island 

Port  Mulas. Vieques  or  Crab  Island. 
Port  Ferro.  Vieques  or  Crab  Island. 

San  Juan 

Fajardo  Harbor 


7  t  Point  Tuna  Light . 


8  Port  of  Ponce. 

9  Port  Guanica 

10  Parguerfl 

11  Port  Real , 

12  Mayaguez , 

Letser  ArUiiUt  or  Oaribbees, 

13  1  St.  Thomas  Island , 

14  I  St.  Bartholomew  Island , 

15  ,  Antigua  Island ." 

16  Guadaloupe , 

17  Dominica 


Martinique 

St.  Vincent,  Kingstown. 

Barbados 

Grenada 

Tobago 


SOUTH  AMERICA  (North  and 
East  Coast). 

PANAMA  AND  CANAL  ZONB. 

Caribbean  Sea. 

Colon  ( Aspinwall ) 

Caledonia  Harbor 


25    Cartagena . 


COLOMBIA. 

Caribbean  Sea. 


North. 

o  ' 
18  19 
18  18 
18  09 
18  06  , 
18  29  i 
18  20 

17  59 
17  59 
17  68 

17  58 

18  05 
18  13 


18  25 

17  54 
16  59 
IG  12 
15  35 

14  42 
13  10 

18  07 
12  04 
11  10 


9  18 
656 


.    10  27 


VENEZUELA.  ' 

Maracaibo ;  10  48 

LaGuaira '  10  40 

Parlamar,  Margarita  Island ;  10  58 

Orinoco  R.  Entr.,  Cangrejo  Island. .     8  39 

TRINIDAD. 

Port  of  Spain I  10  89 

Qalcotafoint 10  08 

GUIANA. 

Georgetown,  Demeran  River '    6  49 

Paramaribo,  Surinam  River 6  02 

Cayenne,  Cayenne  River '    4  66 


Cape  Cachipour '  8  49 

Conani  River I  2  50 

Maraca  Island  Anchorage I  2  09 

Balique  Id.  Lt.,  Amazon  R.  Entr. . .'  0  54 

Point  Pedrera,  Amazon  River '  0  11 

\  South. 

023 
1  27 

1  17 

2  30 
2  16 


Dentro  Channel,  Para  R.  Entr  , 

Para,  Para  River 

San  Joao  Islands  Light 

Maranh&o,  or  San  Luiz 

Santa  Anna  Reefs  Light 


Tutoia  Anchorage 

San  Joao  da  Paranahlba. . 

Camoclm 

Point  Jericoacoara 

Mandahi  River  Entrance.. 


Ceara 

Aracati,  Jaguarybe  River  . 
Povoacao,  Mossoro  River. . 

Cape  St.  Roque 

Parahlba  River  Light 


2  46 
2  59 
253 

2  48 

3  10 

8  42 
428 

4  57 
529 
6  57 


West. 


65  14 

66  17 
65  27 

65  26 

66  07 
65  88 

65  53 

66  40 

66  56 

67  03 
67  11 
67  08 


64  58 
62  51 
61  48 
61  27 
61  31 

60  54 

61  18 

59  86 
61  45 

60  42 


79  61 

77  47 


76  82 

71  S9 
•66  68 
63  51 


61  81 
60  59 


58  11 
55  13 
52  20 


51  01 
50  53 
60  30 
49  55 
60  43 


47  55 

48  31 
44  55 
44  19 
43  36 

42  21 
4147 
40  52 
40  32 
39  28 

38  31 
87  45 
37  10 
35  16 
34  60 


h.m. 
4  21 
4  21 
4  22 
4  22 
4  24 
4  23 

4  24 
4  27 
4  28 
4  28 
429 
4  29 


4  20 
4  11 
4  07 
406 
4  06 

404 
4  06 
358 
4  07 
4  03 


6  19 
6  11 


602 


Name. 


Galveston 
Key  West. 
Kev  West. 
Gaiveston 
Key  Weat. 
Key  Weat. 

Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 
Key  West. 

Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 

Key  West, 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 


Key  West. 


4  47  I  Apia. 
4  28  '        • 


Apia. 
4  16  I  Apia. 
4  02  !  Apia. 


4  06  ,  Apia. 
4  04  I  Apia. 


8  53  Kingstown  . 
3  41  Kingstown  . 
3  29  I  Kingstown  . 


3  24 
8  24 
3  22 
3  20 
3  23 


8  12  ; 
3  14  , 

800  I 
2  57 
2  54  I 

2  49 
2  47 
2  43 
2  42 
2  38 

2  34 
2  31 
2  29 
2  21 
2  19 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 

Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 

Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


129 
125 
125 
129 
126 
126 

129 
129 
129 
129 
125 
125 


129 
129 
129 
129 
126 

125 
125 
126 
126 
125 


125 
125 


125 

217 
217 
217 
217 


217 
217 


321 
821 
321 


2G9 
209 
2t^>9 


269 
269 


269 
269 


269 

269  i 
269  , 
269  I 


Tidal  differences. 

Height. 


Time. 
HW.    LW. 


Time  meridian, 
60°  W. 

h.m.\ 
-10  32 
+12  01  ' 
+12  09  . 
-921 

-  0  02  I 

-  0  31  I 


-  7  67  ' 
-782 

-  7  30 

-  7  ao 

-023 
-020 


-909 
+  030 
+  0  11 
-10  68 
+  084 
+  027 

-9  46 
-  9  18 
-922 
-922 
+  0  19 
+  0  24 


Ratio' 

of    I 

ranges. 


HW.      LW. 


Mean  Low 
Water. 


Local  time. 


-10  64 
-10  43 
-9  43 
-8  43 
+  7  35 

+  726 

+  6  18 

+  625 

+  605 

+  725 


+  3  44 
+  2  42 


+  2  02 

-  1  33 
-089 

-  2  19 

-  1  50 


-220 
-2  40 


+  658 
+  730 
+  6  06 


+  4  17 
+  608 
+  485 
+  705 
+  9  25 


+  9  15 
+10  25 
+  4  48 
+  6  24 
+  409 

+  3  89 
+  8  62 
+  344 
+  8  49 
+  364 

+  3  59 
+  4  24 
+  8  18 
+  288 
+  3  83 


-934 
-925 
-825 
-725 
+  806  I 

+  7  66  ' 

+  6  52 

+  656 

+  636 

+  756 


+  2  33 

-  1  82 
-038 
-2  16 

-  1  14 


2  21 
2  41 


+  680 
+  7  40 
+  609 


+  4  14 
+  7  19 
+  7  49 
+10  19 
+12  39. 


+  9  17 
+U  14 
+  4  50 
+  626 
+  4  10 

+  840 
+  353 
+  8  45 
+  360 
+  856 

+  400 
+  423 
+  8  19 
+  2  39 
+  384 


fed. 
-0.4 

-  0.6 

-  0.4 

-  0.6 

-  0.1 
-  0.1 

feet. 

-0.2' 
0.0 
0.0. 
0.0  ' 
0.0 
0.0 

0.67 
0.58 
0.67 
0.67 
0.92 
0.92 

-  0.6 

-  0.6 

-  0.5 

-  0.5 
-0.4 
-0.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.67 
0.6D 
a67 
0.67 
0,67 
0.92 

-  0.4 
0.0 

+  0.4 

-  0.3 
0.0 

0.0 

0.0 

-0.2 

-0.1 

0.0 

0.80 
LOO 
LSI 
O.J?7 
0.99 

-  0.8 
0.0 

+  1.1 
0.0 

+  0.4 

0.0 
0.0 
0.0 
0.0 
0.0 

0.74 
LOO 
1.90 
0.99 
L32 

-0.3 
0.0 

0.0 
0.0 

0.74 
0.99 

+  0.1 

0.0 

1.07 

-  0.9 

-  0.6 

-  L6 
+  2.5 

-as 

-0.3 
-0.3 
-0.3 

0.79 

0.91 

2.06 

+  0.8 
-  0.3 

-0.8 
-0.8 

1.26 
L02 

-  3.4 
-2.7 

-  5.3 

-LO 
-LO 
-LO 

0.73 
0.81 
0.51 

+  3.2 
+10.4 
+18.  S 
+  6.8 
+  8.2 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

2.12 
4.26 
6.74 
3.21 
3.62 

+  8.8 
+  4.1 
+  6.6 
+  8.6 
+  6.0 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

2.S 
2.38 

S.15 
3.71 
2.9* 

+  4.8 
+  6.8 
+  6.6 
+  2.0 
+  2.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

IS 

3.15 
1.76 
1.91 

+  2,2 
+  2.0 
+  2.4 
+  2.6 
+  2.0 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

l.ffi 
1.79 
1.91 
1.97 
1.76' 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

?^' 

Neap 

(Np). 

Great 
tropic 

(Go). 

HWQ. 

LWQ. 

Tropic 
HW     Tronic 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

inter- 
val. 

range. 

1 

2 
3 

4 
6 
6 

h.m. 
[7  311 
8  04 
8  11 

755 

h.  m. 

'\^' 

1  54 

[140] 

2  15 
2  09 

h.m. 
860a 
8  52a 
889a 
10  00a 
858a 
85Sa 

h.    m. 

0  56a 

1  13a 

0  58a 
11    806 

1  31a 
1    17a 

• 
feet. 

'If 

0.8 
1.1 

feet. 
[1.0] 
0.8 
1.0 

1.4 

feet. 

0.6 
0.7 

0.9 
0.8 

feet. 
1.0 
1.8 
1.6 
1.0 
1.8 
1.8 

feet. 

feet. 

h.m. 

feet. 
0.9 
0.9 
1.0 
0.9 
1.0 
0.9 

feet. 
0.5 
0.3 
0,4 
0.4 
0.6 
0.6 

feet. 
0.5 
0.6 
0.7 
0.5 
0.9 
0.7 

Weet. 
0 

2.0 
2.0 
2.0 
2.0 
1.5 
2.0 

0.7 
0.8 

0.5 
0.5 

10  60 

0.8 
0.4 

6.7 
0.1 

11  03 

7 
8 
1    9 
10 
11 
12 
1 

pool 

[8  28] 

[3  12] 
[3  87 

1122a 
11  44a 
1145a 
11  45a 
8  01a 
760a 

0    15a 
0    40a 
0    35a 
0    35a 
0    00a 
0    33a 

[0.81 
0.1 
0.8 

0  7 

[0.51 
0.1 
0.6 
0  9 

[0.1] 
0.0 
0.1 
0  5 

1.0 
0.9 
1.0 
1.0 
1.3 
2.1 

0.9 
0.8 
0.8 
0.8 
0.7 
0.9 

0.4 
0.3 
0.4 
0.4 
0.4 
0.6 

0.5 
0.4 
0.5 
0.6 
0.5 
0.8 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 



12  20 

■[8  36] 

7  57 

8  00 

200 

0.8' 
1.1 

1.2' 
2.0 

0.8' 
1.0 

0.6 
0.8 

0.8 
0.4 

13 
14 
'  15 
16 
17 

[7  111 

[0  58] 

8  49a 

9  00a 

10  00a 

11  00a 
3  46a 

0  51a 

1  00a 

2  00a 

3  00a 
10    59o 

ro.31 

1.2 
1.5 
2.0 
1.8 
1.7 

11  05 

1.1 
1.3 
1.4 
1.1 
0.9 

0.4 
0.6 
0.7 
0.4 
0.6 

0.6 
0.8 
1.0 
0.6 
0.7 

2.5 
3.0 
3.0 
8.0 
2.5 

0.6 
0.8" 

4  00 

10  12 

1.2' 

1.5 

0.8 

0.9 

0.3 

18 
19 
20 
21 
.22 

3  60 
2  50 
2  50 

2  30 

3  50 

10  02 
905 
902 
842 

10  02 

333a 
236a 
2  39a 

2  16a 

3  37a 

10    59a 
9    52a 
9    88a 
9    29a 

10    45a 

0.9 
1.2 
2.3 
1.2 
1.6 

1.1 
1.6 
3.0 
1.5 
2.1 

0.6 
0.8 
1.5 
0.8 
1.1 

1.1 
1.7 
2.9 
1.7 
2.1 

0.8 
0.9 
1.2 
0.9 
1.0 

0.2 
0.3 
0.4 
0.8 
0.3 

0.8 
0.9 
1.3 
0.9 
1.1 

0.4 
0.6 
1.2 
0.6 
O.S 

0.5 
0:7 
1.3 
0.7 
0.9 

2.5 
2.0 
3.0 
1.5 
1.5 

23 
24 

006 
11  80 

6  18 
5  17 

^116 
11  16a 

7    156 
6    046 

0.9 
1.2 

1.1 
1.5 

0.6 
0.8 

1.1 
1.7 

0.8 
0.9 

0.2 
0.3 

0.8 
0.9 

0.4 
0.6 

0.5 
0.7 

Eaei. 

5.0 

4.5 

25 

10  50 

4  37 

10  35a 

5    2Sh 

1.3 

1.6 

0.9 

1.8 

0.9 

0.3 

1.0 

0.6 

•   0.8 

4.0 

26 
27 
28 
29 

505 
600 
420 
4  50 

11  17 

12  12 

10  85 

11  38 

5M6 
5  596 

4  276 

5  046 

11  276 

12  206 

11  066 

12  326 

2.0 
2.3 
1.3 

5.4 

2.5 
2.8 
1.6 
6.5 

1.5 
1.7 
1.0 
4.0 

2.0 
2.3 
1.6 
6.0 

0.3 
0.3 
0.4 
0.5 

0.1 
0.1 
0.8 
0.6 

0.3 
0.8 
0.5 
0.8 

1.0 
1.2 
0.6 
2.7 

0.9 
1.1 
0.8 
3.0 

8.0 
2.0 
0.0 
LOW. 

80 
31 

420 
4  00 

10  30 
10  10 

4  196 
3  59I> 

10    386 
10    206 

3.2 
2.6 

4.0 
3.2 

2.4 
1.9 

3.2 
2.6 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

1.6 
1.8 

1.5 
1.2 

We9t. 

1.0 

1.0 

32 

33 

1  34 

35 
36 
37 
38 
39 

4  18 
550 
427 

542 
628 
600 
830 
10  60 

950 
12  00 

10  30 

11  50 
230 
3  00 
530 
7  50 

6.4  1        8.6 

3.9 
4.3 
2.7 

4.5 
9.1 
14.3 
6.8 
7.7 

3.2 
3.6 
2.2 

3.6 
7.2 
11.4 
5.4 
6.2 

"3.9 
7.6 

12.0 
5.8 
6.5 

2.5 
4.0 
6.0 

6.5 
6.5 
6.5 
6.5 
6.0 

7.1 
4.5 

7.2 
14.5 
22.9 
10.9 
12.3 

9.5 
6.0 

9.5 
19.0 
30.0 
14.3 
16.2 

5  396 

6  266 
5586 
8286 

10  486 

11  55a 
2346 
3036 
5346 
7  546 

7.9 
15.6 
24.2 

11.8 
13.2 

0.6 
0.9 
1.1 
0.8 
0.8 

0.3 
0.5 
0.6 
0.4 
0.4 

0.7 
1.0 
1.3 
0.9 
0.9 

,  40 
41 
42 
43 
44 

10  40 
1160 
6  14 
650 
535 

4  28 
6  25 
002 
038 
11  47 

10  386 

11  476 
6  126 
6486 
5336 

4  326 
6306 
0066 
0426 
11  51a 

7.9 
8.1 
10.7 
12.6 
10.0 

10.4 
9.6 
14.1 
16.5 
13.1 

4.9 
6.7 
6.7 
7.9 
6.2 

8.7 
9.0 
11.6 
13.5 
10.9 

0.7 
0.7 
0.8 
0.8 
0.8 

0.3 
0.4 
0.4 
0.4 
0.4 

0.7 
0.8 
0.9 
0.9 
0.8 

4.0 
4.1 
5.4 
6.3 
5.0 

4.2 
4.6 
5.7 
6.6 
5.4 

8.0 
7.0 
10.0 
10.5 
11.0 

45 
46 

,47 
48 
49 

505 
5  18 
5  10 
5  15 
520 

11  17 
1130 
11  22 
11*27 
11  32 

5026 
5  166 
5086 
5  126 
5  176 

11  22o* 
1134a 
1128a 
1132a 
11  37a 

8.9 
9.8 
10.7 
6.0 
6.6 

11.7 
12.9 
14.1 
7.9 
8.6 

5.6 
6.1 
6.7 
3.7 
4.1 

9.8 
10.6 
11.6 
6.7 
7.3 

0.7 
0.7 
0.8 
0.6 
0.6 

0.4 
0.4 
0.4 
0.3 

0.8 
0.8 
0.9 
0.7 
0.7 

4.4 
4.9 
5.4 
3.0 
3.3 

4.8  !  12.0 
5.2  ;  12.0 

5.7  13.0 

3.8  13.0 
3.6     14.0 

0.3 

"50 

151 
152 
153 
,54 

525 
550 
445 
405 
500 

1137 
12  00 
10  57 

10  17 

11  12 

5226 
5  476 
4  426 
4  026 
4  576 

11  42a 

12  05a 
11  02a 

10  22a 

11  17a 

6.2 
6.1 
6.5 
6.7 
6.0 

8.2 
8.0 
8.5 
8.8 
7.9 

3.9 
3.8 
4.1 
4.2 
3.7 

6.9 
6.8 
7.2 
7.4 
6.7 

0.6 
0.6 
0.6 
0.6 
0.6 

0.3  1 

0.3  , 

0.3  1 

0.3   

0.3    

1 

0.7 
0.7 
0.7 
0.7 
0.6 

3.1 
3.0 
3.2 
3.4 
3.0 

S.4 
3.3 
8.5 
3.6 
3.3 

14.0 
14.5 
15.0 
16.5 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


'  Geographic  ponition.  : 


Standard  port  for 
reference. 


Station. 


I! 


SOUTH  AMERICA  (South  and 
East  Coasts). 

BRAZi  L— continued. 


1  ,  Pemambuco  (Recife  ArHenal) . . 

2  (  Maceio 

3  I  dan  Francisco  River  Entrance  . 

4  Bahia 

5  Morro  de  Sao  Paulo 


85 


Port  Camamu 

San  Jorge  doa  Illieos. 

Santa  Cruz 

Comoxatiba 

Garavellas 


Abrollios  Island  Light 

Aldeia  Velha.  Barra  de  Santa  Cruz. 

Victoria,  Espirito  Santo  Bay 

Benevcnte 

Itabapuana 


16  Macahe 

17  PortoFrio 

18  RiodeJaneiro , 

19  Parati,  Ilha  Grande  Bay  <. 

20  SanSebastiao 


Santos 

Paranagua 

Cape  Joao  Diaz,  San  Francisco  R. 

Santa  Catharlna  Island 

Rio  Grande  do  Sul 


URUGUAY. 


Castillo  Bay 

Montevideo,  Plata  River . 
Colonia,  Plata  River 


ARGENTINA. 


Buenos  Aires,  Plata  River... 
Barragan  Bay,  Plata  River . . . 

San  Boronbon  Bay 

Cape  San  Antonio 

Point  Mogotes 

Port  Belgrano,  Bahia  Blanca. 


PATAGONIA. 

EasicoaU. 

Point  Medano,  Rio  Negro  Entr 

Port  Ban  Antonio,  San  Matiajs  Gulf 
Port  San  Josef,  San  Matias  Gulf ... 

Port  Madryn,  Nuevo  Gulf 

Port  Santa  Elena 

Port  Desire 

Port  San  Julian 

Port  Santa  Cruz , 

Coy  Inlet 

Port  GallegoB 

MAGELLAN  STRAIT. 

Sarmiento  Bank , 

Cape  Virginn , 

Dungeness 

Cape  KHpiritu  Santo , 

Catherine  Point 

Possession  Bay,  Stonewall  Anch . . , 

Direction  Hilf , 

First  Narrows , 

Philip  Bay,  east  side  . : , 

St.  Jttgo  Bay , 

Gregory  Bay 

Second  Narrows 

Gracia  Point , 

Pecket  Harbor 

Koval  Road,  Elizabeth  iMland 


I 


Lati-  I 
tude.  ' 


South. 
o  / 

8  04 

9  35 
10  28 
12  68 
18  21 

18  54 
14  47 

16  17 

17  06 
17  43 

17  57 

19  65 

20  19 

20  49 

21  20 

22  23 
22  58 

22  55 
28  13 

23  48 

23  56 

25  31 

26  11 

27  27 
82  06 


84  22 
34  53 
34  28 


84  36 

84  49 

85  54 
36  20 
38  09 
38  59 


41  03 
40  46 

42  23 
42  45 
44  31 


Longitude. 


Arc.  j  Time. 

J     _  I 


52  16 
52  21 
52  30 
52  40 
52  82 

52  37 
52  45 
52  44 
52  47 
52  49 


West. 


34  54 

35  41 

36  23 
38  31 

38  M 

39  02 
39  03 
89  02 
89  10 

39  09 

88  40 

40  08 
40  20 
40  41 

40  59 

41  47 

42  00 
48  09 

44  42 

45  23 

46  20 
48  80 
48  32 
48  31 
52  08 


53  48 
56  12 
67  52 


58  22 
57  54 
57  22 

66  46 

67  30 
61  52 


62  46 
64  47 
64  20 

64  59 

65  22 


47  45 

65  55 

49  16 

67  42 

50  08 

68  23 

60  58 

69  10 

61  33 

69  01 

52  30 

68  03 

62  19 

68  22 

52  24 

68  2(5 

52  39 

68  34 

52  32 

68  45  1 

69  10 
69  29 
69  86 
69  37 

69  55 

70  08 
70  17 
70  32 
70  48 
70  36 


A.m. 
2  20 
2  23 
2  26 
2  34 
236 

286 
236 
2  36 
2  37 
237 

2  36 
2  41 
2  41 
2  43 
2  44 

2  47 
2  48 

2  53 
259 
8  02 

805 
8  14 
8  14 

3  14 
329 


885 
3  45 
3  51 


3  53 
3  52 
3  49 
3  47 

3  60 

4  07 


4  II 
4  19 
4  17 
420 
4  21 

4  24 
4  31 
4  84 
4  37 
4  36 


4  82 
4  33 
4  34 
4  34 
4  35 

4  37 
4  38 
4  38 
488 
4  40 

4  41 
4  41 
4  42 
4  43 
4  42 


Name. 


Tidal  difference?, 
Time. 


Height. 


Page.  - 


I 


Cape  Town . 
Ca^  Town . 
Cape  Town . 
Cape  Town . 
(^pe  Town . 

Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 


Cape  Town  . . . 
Cape  Town... 
Cape  Town  . . . 
Cape  Town  . . . 
Cape  Town . . . 


Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 
Cape  Town . 

Cape  Town  . 
Cape  Town . 
Cape  Town. 
Cape  Town . 
Cape  Town . 


Buenos  Aires . 
Buenos  Aires . 
Buenos  Aires . 


Buenos  Aires . 
Buenos  Aires . 
Buenos  Aires . 
Buenos  Aires . 

Sitka 

Sitka 


Sitka  . 
Sitka  . 
Sitka  . 
Sitka  . 
Sitka . 

Sitka . 
Sitka . 
Sitka . 
Sikta . 
Sitka. 


Sitka . 
Sitka . 
Sitka  . 
Sitka . 
Sitkn  . 

Sitka . 
Sitka. 
Sitka . 
Sitka . 
Sitka . 

Sitka . 
Sitka . 
Sitka  . 
Sitka . 
Sitka . 


269 


269 
269 
269 
269 
269 


269 


133 
138 
133 


133 
133 
133 
165 
165 


165 
166 
165 
165 
166 


165 
165 
165 


HW. 


LW. 


Local  tiitie. 

h.m. 
+  306 
+  2  53 
+  2  50 
+  244 
+  2  24 


+  2  24 
+  209 
+  1  69 

+  1  64 
+  1  44 

+  1  49 
+  I  29 
+  1  24 
+  1  14 
+  1  04 

+  064 
+  1  04 
+  1  24 
+  009 
+  0  25 

+  1  25 
+  1  30 
+  055 
+  1  10 
+  2  35 


+  1  29 

-  4  50 

-  0  20 


0  00 

-  0  60 

-  2  20 
+  3  00 

2  54 
+  5  44 


+10  33 
+10  19 
+  9  49 
+  6  49 
+  334 


h.m. 
+  3  1& 
+  264 
+  2  51 
+  2  45 
+  223 


0  16 
2  06 
8  21 
165  I  -  3  41 
165     -  4  01 


165  I 
165  , 
165  I 
165 
165 

165  I 
165  I 
165 
165  I 
165 

165 
166 
165 
165 
165 


4  41 
4  23 
4  22 
4  21 
4  17 

4  06 
3  68 
354 
3  36 
3  27 

3  18 
2  61 
2  34 

2  13  I 

2  17  I 


+  223 
+  2  10 
+  2  00 
+  1  55 
+  1  46 


1  50 
1  80 
1  28 
1  15 
1  05 


+  068 
+  1  06 
+  1  23 
+  0  10 
+  0  24 

+  1  24 
+  1  29 
+  066 
+  1  11 
+  286 


+  2  11 
-  4  61 
+  0  04 


HW.      LW. 


Mean  Low 
Water. 


/ect. 
+  1.2 
+  2.4 
+  1.8 
+  1.8 
+  0.6 

+  0.8 
+  0.8 
+  0.6 
+  0.2 
+  0.8 

+  1.6 

-  0.8 

-  1.0 
0.2 
0.0 

3.0 
0.4 
0.8 
0.0 
1.0 


fe€t. 
-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 

-0.6 
-0.6 
-0.6 
-0.6 
-0.6 


+  0.4  I  -0.6 

+  0.8  I  -0.6 

-  0.4  I  -0.6 
+  0.4  '  -0.6 

-  2.6  -0.6 

Mean  Low 
WaierSpring^. 

-  0.2     +0.2 
0.8     +0.1 

+  1.8     +0.2 


0  00        0.0 

-  0  41    +  1.4 

-  1  51  [+  2.9 
+  8  89  1+  8.0 

-  2  56  !-  0.6 
+  5  67    +  4.8 


+  3.9 
+11.7 
+16.3 
+  2.5 

+  5.7 

+  7.1 
+  17.1 
+26.0 
+26.3 
+31.3 


4  40  +24.9 
4  22  +25.3 
4  21  j+25.8 
4  20   +25.5 

4  16  1+17.5 

4  03  +25.5 
3  53  ,+24.5 
8  48  1+25.5 


+  10  34 

+  10  20 

+  950 

+  6  49 

+  335 

-0  16 

-205 

-820 

-8  41 

-400 

3  28 
3  18 


+  6,7 
+  8.5 


3  08  +9.5 
2  38  +10.2 
2  21  I-  2.1 
2  00  I-  8.0 
2  04    -  2.1 


0.0 
+0.2 
+0.3 
+0.2 
-0.4 
+0.2 


+0.1 
+1.1 
+1.7 
-0.1 
+0.3 

+0.5 
+1.7 
+2.7 
+2.9 
+3.6 


+2.7 
+2.7 
+2.8 
+2.7 
+1.7 

+2.7 
+2,5 
+2.7 
+0.5 
+0.7 

+0.7 
+1.0 
-0.7 
-0.8 
-0.7 


Ratio 

of 
ranges. 
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Interval. 

Range  of  tide. 

Tropic  diurnal !  ninmni  whvp 
Inequality.       Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

_j- — ^- 

_   .      _ 

Varia- 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

X^ 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

the  com 

pass. 

5z; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 

U'ert. 

fum. 

h.m. 

A.  m. 

h.m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet.       h.  m. 

feet. 

feet. 

feet. 

o 

1 

433 

10  50 

4806 

10  66a 

6.3 

7.0 

3.3 

6.0 

0.6 

0.8 

15  00 

0.6 

2.6 

2.9 

16.5 

2 

420 

10  82 

4  176 

10  37a 

6.6 

8.5 

4.1 

7.2 

0.6 

0.3 

0.7 

3.2 

3.5 

16.0- 

3 

4  17 

10  29 

4  146 

10  34a 

5.9 

7.8 

3.7 

6.6 

0.6 

0.3  j 

0.6 

8.0 

3.2 

15.5 

4 

4  10 

10  22 

4  076 

10  27a 

6.8 

7.6 

3.6 

6.5 

0.6 

0.3   

0.6 

2.9 

8.2 

14.0 

5 

350 

10  00 

3466 

10  07O 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3  1 

0,5 

2.8 

2.6 

14.0 

6 

350 

10  00 

8  476 

10  06a 

4.8 

6.3 

3.0 

5.4 

0.5 

0.3  1 

0.6 

2.4 

2.7 

14.0 

7 

335 

9  47 

8  826 

953a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

14.0 

8 

3  25 

9  37 

8  216 

944a 

4.6 

6.0 

2.9 

5.2 

0.5 

0.3 

0.5 

2.8 

2.6 

14.0 

9 

320 

932 

8  176 

9S8a 

4.3 

5.6 

2.7 

4.9 

0.5 

0.3 

0.5 

2.2 

2.4 

18.5 

10 

3  10 

923 

3  076 

9  29a 

4.9 

6.4 

3.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

13.5 

11 

3  15 

927 

3  126 

9  32a 

5.7 

7.5 

3.6 

6.4 

0.6 

0.3 

0.6 

2.8 

8.1 

14.0 

12 

255 

907 

2  516 

9  15a 

8.2 

4.2 

2.0 

3.7 

0.4 

0.2 

0.5 

1.6 

1.8 

12.5 

13 

250 

900 

2  466 

909O 

3.0 

4.0 

1.9 

3.5 

0.4 

0.2 

0.4 

1.5 

1.7 

12.0 

14 

240 

8  52 

2366 

8  59a 

3.8 

6.0 

2.4 

4.3 

0.5 

0.2 

0.5 

1.9 

2.1 

12.0 

15 

2  30 

842 

2  276 

8  47a 

4.0 

5.3 

2.5 

4.5 

0.5 

0.2 

0.6 

2.0 

2.2 

11.6 

16 

2  20 

830 

2  176 

'8S5a 

7.0 

9.2 

4.4 

7.7 

0.6 

0.3 

0.7 

8.6 

3.8 

11.0 

17 

230 

842 

2  266 

8  49a 

3.7 

4.9 

2.3 

4.2 

0.6 

0.2 

0.5 

1.8 

2.0 

10.5 

18 

2  50 

900 

2466 

908a 

8.2 

4.2 

2.0 

8.7 

0.4 

0.2 

0.6 

1.6 

1.8 

9.5 

19 

1  35 

7  47 

1  836 

7  52a 

4.0 

5.3 

2.5 

4.5 

0.6 

0.2 

0.6 

2.0 

2.2 

8.5 

20 

1  50 

8  00 

1  466 

•       809a 

3.0 

4.0 

1.9 

3.5 

0.4 

0.2 

0.4 

1.6 

1.7 

7.5 

21 

2  50 

900 

2  476 

906a 

4.4 

5.8 

2.8 

5.0 

0.5 

0.3 

0.5 

2.2 

2.5 

7.0 

22 

2  55 

905 

2  526 

9  11a 

4.9 

6.4 

8.1 

5.5 

0.5 

0.3 

0.6 

2.4 

2.7 

4.0 

2:j 

220 

832 

2  166 

8  89a 

3.6 

4.7 

2.2 

4.1 

0.5 

0.2 

0.6 

1.8 

2.0 

4.0 

24 

285 

8  47 

2326 

8  53a 

4.5 

5.9 

2.8 

5.1 

0.5 

0.3 

0.5 

2.2 

2.5 

4.0W. 

,20 

400 

10  12 

3  546 

10  23a 

1.4 

1.8 

0.9 

1.7 

•0.3 

0.1 

0.8 

0.7 

0.8 

0.5E. 
East. 

26 

820 

208 

8336 

1276 

1.5 

2.0 

0.9 

1.9 

0.3 

0.1 

0.8 

1.0 

0.9 

2.6 

27 

200 

7  30 

2  206 

7  37a 

1.4 

1.7 

1.1 

3.5 

0.8 

0.6 

19  36 

1.0 

0.9 

1.7 

5.0 

28 

630 

000 

6  426 

-0  826 

3.4 

4.0 

2.7 

4.7 

1.8 

0.8 

2.0 

2.0 

2.1 

6.0 

'29 

650 

12  21 

7  026 

11  88a 

1.8 

2.1 

1.4 

2.8 

1.4 

0.6 

20  09 

1.4 

1.0 

1.2 

6.5 

•  30 

600 

11  40 

6  136 

11  06a 

8.0 

3.6 

2.3 

4.2 

1.7 

0.7 

1.9 

1.8 

1.9 

6.5 

■31 

430 

10  30 

4406 

10  aia 

4.4 

5.2 

3.4 

5.9 

2.1 

0.9 

2.3 

2.6 

2.7 

6.0 

32 

950 

335 

10  006 

3  07a 

4.5 

5.3 

3.5 

5.9 

2.1 

0.9 

2.8 

2.6 

2.7 

6.0 

■  33 

948 

388 

9  306 

3  43a 

7.6 

9.8 

5.1 

7.7 

1.8 

2.1 

2.5 

4.9 

4.6 

6.5 

M 

600 

000 

5  466 

008a 

12.8 

15.8 

8.2 

13.9 

1.7 

2.7 

t 

3.2 

7.9 

6.7 

10.0 

35 

10  60 

4  38 

10  356 

4  46a 

11.5 

14.7 

7.7 

13.0 

1.6 

2.6 

8.1 

7.4 

6.7 

11.0 

36 

10  85 

423 

10  246 

430a 

18.3 

28.5 

12.3 

20.2 

2.1 

3.8 

3.9 

11.8 

10.4 

12.0 

37 

10  a5 

3  53 

9556 

359a 

22.4 

28.7 

15.0 

24.5 

2.3 

3.6 

4.8 

14.4 

12.6 

12.0 

38 

705 

0  52 

6  506 

101a 

10.8 

13.2 

6.9 

11.7 

1.5 

2.5 

2.9 

6.6 

6.0 

12.0 

39 

850 

10  03 

3  376 

10  116 

18.1 

16.8 

8.8 

14.7 

1.7 

2.8 

3.3 

8.4 

7.6 

13.0 

40 

000 

6  12 

-  0  136 

6  196 

14.3 

18.8 

9.6 

16.0 

1.8 

2.9 

8.4 

9.2 

8.4 

14.6 

41 

10  35 

423 

10  25a 

4  296 

23.0 

29.5 

15.4 

25.2 

2.8 

8.7 

4.4 

14.8 

12.9 

16.0 

42 

920 

306 

9  10a 

8  186 

30.9 

39.6 

.   20.7 

38.4 

2.7 

4.8 

6.1 

19.8 

17.1 

16.5 

43 

900 

2  47 

8  51a 

2  526 

81.2 

40.0 

20.9 

33.7 

2.7 

4.3 

6.1 

20.0 

17.2 

17.0 

44 

8  40 

228 

8  32a 

2  336 

35.6 

45.6 

23.9 

38.3 

2.9 

4«i 

1 

5.4 

22.8 

19.5 

17.0 

45 

800 

1  48 

7  51a 

1  536 

30.0 

38.5 

20.1 

32.4 

2.6 

4.2    

5.0 

19.2 

16.6 

17.0 

46 

8  18 

206 

809a 

2  116 

30.2 

88.7 

20.2 

32.6 

2.6 

4.2 

6.0 

19.4 

16.7 

17.0 

47 

8  19 

207 

8  10a 

2  126 

30.7 

39.4 

20.6 

33.2 

2.7 

4.3 

6.0 

19.7 

17.0 

17.6 

48 

820 

208 

8  11a 

2  136 

30.4 

39.0 

20.4 

32.8 

2.6 

4.2 



6.0 

19.6 

16.8 

17.5 

49 

824 

2  12 

8  14a 

2  186 

23.4 

30.0 

15.7 

25.6 

2.3 

3.7 



4.4 

15.0 

13.1 

17.5 

50 

835 

2  25 

826a 

2306 

30.4 

39.0 

20.4 

32.8 

2.6 

4.2 

1        5,0 

19.5 

16.8 

17.5 

51 

843 

285 

8  84a 

2  406 

29.6 

88.0 

19.8 

82.0 

-    2.6 

4.2 

'        5.0 

19.0 

16.4 

18.0 

52 

8  47 

240 

838a 

2  456 

•30.4 

89.0 

20.4 

32.8 

2.6 

4.2 

5.0 

19.5 

16.8 

18.0 

o3 

905 

800 

8  52a 

3  076 

14.0 

18.0 

9.4 

15.7 

1.8 

2.9 

'        8.4 

9.0 

8.1 

18.0 

54 

9  14 

3  10 

902a 

3  176 

15.6 

20.0 

10.5 

17.4 

1.9 

3.0 

3.6 

10.0 

8.9 

18.0 

55 

923 

320 

9  11a 

3  276 

16.4 

21.0 

11.0 

18.2 

1.9 

3,1  1 1        3.7 

10.5 

9.3 

18.0 

i}>6 

950 

860 

9  39a 

3  576 

17.9 

23.0 

12.0 

19.8 

2.0 

3.3    1        3.8 

11.5 

10.2 

18.5 

107 

10  07 

4  07 

9  47a 

4  186 

6.2 

7.9 

4.2 

7.3 

1.2 

1.9  j 2.3 

4.0 

3.8 

18.5 

158 

10  28 

428 

10  07a 

4  406 

5.5 

7.0 

3.7 

5.5 

1.1 

1.8  1 1        2.1 

3.5 

8.4 

18.5 

|59 

10  24 

4  24 

10  01a 

4356 

6.2 

8.0 

4.2 

7.3 

1.2 

1.9    1        2.3 

1 

4.0 

3.8 

18.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


SOUTH  AMERICA  (South  and 
East  Ck)A8T8)— Continued. 

MAGELLAN  BTRAIT—^Ontlnued. 


Santa  Magdalena  Island . 

Sandy  Point 

Port  Famine 

Cape  San  Isidro 

CapeFroward 


Qeographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


South. 

O      I 

52  56 

53  10 
53  38 
63  47 
53  54 


Woods  Bay j  53  48 


Port  Gallant,  Fortescue  Bay. 

BorjaBay 

Swallow  Bay 

Playa  Parda  Cotc 


Port  Angosto . 
Sylvia  Cove  . . 
PortTamar... 
Tuesdav  Bay . 
Cape  Pillar... 


DETACHED  ISLANDS. 


As  Rocas  Reef  Li«ht 

Fernando  Noronna 

Trinidad  Islands 

Martin  Vaz  Lslets. . .  

South  Georgia  (Royal  Bay) . 


FALKLAND  ISLANDS. 

Port  Louis,  Berkeley  Sound. 

Bay  of  Harbors 

Port  Stephens 

PortEgmont 


TIBRRA  DSL  PUfiQO. 


San  Sebastian  Bay 

Cape  Penas 

Cape  San  Diego 

Staten  Island,  east  end. 
GoreeBoad 


St.  Martin  Cove,  Hermite  I. 
Cape  Horn  (Orange  Bay).. 

Diego  Ramirez  Islands 

New  Year  Sound 

Noir  Island 

Week  Island 


SOUTH  AMERICA  (Wbbt 
Coast)  . 

PATAGONIA— continued . 


Evangelistas  Island 

Quia  Narrows 

Port  Henry,  Gulf  of  Trinidad . 

English  Narrows 

Port  Barbara,  Penas  Gulf 


Port  Otway,  Penas  Gulf 

San  Andres  Bay 

Cape  Taytao,  Anna  Pink  Bay . 

Vallenar  Road 

Port  Low 


Huafo  or  No  Mans  Island . . . 

Cucao  Bay,  Chiloe  Island 

Port  Quellon,  Chiloe  Island  . 

Castro,  Chiloe  Island 

Calbuco,  Ancud  Gulf 


Port  Montt,  Reloncavi  Sound 

Chacao  Narrows 

Port  San  Carlos  de  Ancud,  Chiloe  I. 
Maullin.  Maullin  River 


53  42 
53  82 
53  80 
58  19 

53  14 
52  59 
52  56 
52  61 
52  43 


8  51 

850 

20  30 

20  29 

54  81 


51  29 

52  15 
62  12 
51  18 


53  15 

53  52 

54  42 

54  45 

55  12 

55  51 

55  81 

56  28 
55  80 
54  26 
53  12 


52  21 
60  45 
50  03 
49  04 
48  01 

46  54 
46  28 
46  47 
45  16 
48  50 


48  86 

42  40 

43  08 
42  28 
41  47 

41  30 
41  49 
41  52 
41  36 


Bueno  River  Entrance I  40  14 


Longitude. 
Arc.     Time. 


Name. 


Page. 


»'««. 


70  85 
70  54 
70  59 

70  55 

71  18 

71  38 

72  00 
72  29 

72  48 

73  00 

73  22 

73  38  , 
78  45  ' 

74  27 
74  42 


33  49 
82  25 
29  22 
28  53 
36  01 


58  00 

59  16 

60  40 
60  05 


68  27 
67  33 
65  10 
63  46 
67  05 

67  83 

68  05 
68  48 
60  06 
78  03 
74  21 


75  08 

74  27 

75  18 

74  21 

75  24 

75  22 
75  30 
75  06 
74  36 
73  57 


74  43 
74  06 
73  39 
73  46 
73  11 

72  66 

73  32 
73  51 
73  36 
73  42 


h.  m. 
4  42 
4  44 
4  44 
4  44 
4  45 

4  47 
448 
4  60 
4  51 
4  52 

4  68 
454 
465 
458 
459 


2  15 

2  10 
1  67 

1  56 

2  24 


8  52 

3  57 
403 

4  00 


4  34 
4  30 
4  21 
4  15 
4  28 

480 
482 
485 
486 
452 
4  57 


5  01 
468 
5  01 

4  57 

5  02 

6  01 
502 
500 
4  58 
4  56 


469 
456 
455 
465 
4  63 

4  52 
4  54 
455 
454 
455 


Sitka  . 
Sitka . 
Sitka . 
Sitka . 
Sitka. 


Sitka 

Sitka 

Sitka 

Cape  Horn. 
Cape  Horn. 

(}ape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


165 
165 
166 
165 
166 

165 
165 
165 
137 
137 


Tidal  differences. 


Ratio 
of 

rang^ 


+  089 
+  1  05 
+  1  89 
+10  46 
+10  24 


Kingstown . 
Kingstown . 

Apia 

Apia 

Singapore  . . 


Sitka. 
Sitka. 
Sitka . 
Sitka . 


137  +10  02 

187  +  9  53 

137  I  +   9  37 

137  f  9  25 


821  I  +  6  42 
821  I  +  6  87 
217  I  -  S  04 
217  I  -  3  09 
201     -  2  40 


166  -  7  11 

165  -  6  52 

165  I  -  5  07 

165  I  -  5  22 


Sitka 165 

Sitka 165  1 

Sitka I  165 

Tientsin  Entrance'  185  I 

Tientsin  Entrance  185  I 


Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


187 
137 
187  1 
187 
187  1 
187  I 


-  5  61 
-609 
-8  21 
-10  47 
-11  16 

+  084 

000 

+  0  17 

-0  18 

-  1  12 

-  1  42 


CapeHom 187 

Cape  Horn _    137 


Cape  Horn. 
CapeHom. 
CapeHom. 

CapeHom. 
CapeHom. 
CapeHom. 
CapeHom. 
CapeHom., 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 


137 
187 
137 

187 
137 
187 
137 
137 


1411 

141 

141 

141 

141 

141 
141 
141 
141  , 
141 


-2  87 
-1  22 
-8  02 
-2  82 
-8  17 

-8  22 
-8  27 
-8  82 
-3  42 
-3  87 


+2  33 
+2  28 
+3  28 
+3  49 
+3  58 

+3  26 
+8  38 
+2  52 
+3  08 
+2  48 


-007 

2.1. 

+  025 

-  3.0 

+  0  49 

-  2.1 

+  1  13 

-  2.1 

+  144 

-  4.3 

+10  48 

+  0.2 

+10  24 

-  0.3 

+10  01  -  0.7 
+  9  52  -  0. 4 
+  9  47  1+  1.2 
+  9  86  +  1.0 
+  9  25  !-  0.7 


+  6  55    -  1.0 
+  6  50  I-  4.6  i 

-  8  04   +  0.6  I 

-  8  09  !+  0.2  I 

-  2  82    -  4.8 

I 


-0.7 
-0.7 
-0.9 
0.0 
-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 


+0.2  I 

-0.2 

+0.2 

+0.2 

-1.0 


-727 
--  6  61 
-506 
-5  21 

-  560 
-608 

-  820 
-1126 
-1158 

+  0  16 

000 

+  0  17 

-0  18 

-  1  12 

-  1  42 

-2  37 
-0  66 
-8  00 
-2a5 
-3  16 

-3  20 
-8  25 
-8  32 
-8  42 
-3  86 

+2  34 

_1.9  VI 

-5.4     —1.0 

-  6.0     -1.0 

-  2.9  ,  -0.6 
+  0.8  I  -0.3 


+  8.6 
+  1.1 

-  0.4 

- 1.6 : 

-  2.4  I 

0.0  ! 

0.0  , 
+  0,2  I 
+  0.2 

0.0 

0.0 


-  0.4 
+  2.0 

-  0.3 
+  1.2 
+  0.4 

+  0.4 
0.0 

-  0,4 

-  0.4 
+  L4 


+  L8 
+  1.1 
+8  24  1+  9.6 
+8  55  !+12,5 

+4  09  1+  9.6 


+0.7 
-0.3 
-0.4 
-1.1 
-1.2 

0.0 

0.0 ; 

0.0  ! 
0.0 
0.0 
0.0 


+3  37 
+3  49 
+2  54 
+8  10 

+2  47 


+13.4 
+10.7 
+  L8 
+  3.6 
+  2.9 


0.0 
0.0 
-0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


+0.2 
+0,1 
+1.2 
+1.6 
+1.2 

+1.6 
+1.3 
+0.2 
+0.6 
+0.3 


1.00 
0.50 
0.61 
0.80 
0.71 

0.80 
0.80 
0.56 
1.07 
0.95 

0.86 
0.90 
L26  . 
1.24  , 
0.86  I 


0.85 
0.61 
1.18 
1.02 
0.29 


0.43 
0.48 
0.71 
1.07 


2.02 
1.19 
1.00 
0.94 
0.82 

1.02 
1.00 
1.07 
1.07 
L02 
1.00 


0.98 
1.45 
0.95 
L26 
1.12 

1.12 
1.02  : 
0.98  I 
0.98 
1.31 


1.55 
1.31 
8.75 
4.61 
8.78 

4.84 

4.08 
1.51 
2.00 
1.84 
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Interval. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


16 
1" 
1« 
19 

!20 


21 
22 
23 
24 


25 
26 
27 
28 
29 

90 
81 
32 
33 
31 
35 


36 
37 
38 
39 
40 

41 
42 
43 
44 
45 


46 
47 
48 
49 
60 

61 
52 
53 
54 
55 


Mean. 


HWI. 

A.  nt. 

10  25 

11  03 

11  58 

12  21 

028 

OM 

1  20 

1^4 

153 

1  31 

1  09 

100 

0  56 

0  44 

0  82 

505 

5  00 

340 

335 

7  19 

5  81 

550 

785 

7  20 

650 

682 

4  20 

4  19 

350 

407 

3  83 

360 

320 

220 

1  50 

055 

2  10 

080 

100 

0  15 

0  10 

005 

000 

12  15 

12  20 

12  10 

12  05 

085 

0  01 

lid 

088 

050 

001 

020 

000 

A.  m. 

4  25 
503 

5  58 

6  21 
653 

7  16 

7  40 

8  11 
808 
7  44 

7  21 
7  12 
707 
656 
645 


11  18 
11  IS 
953 
948 
1  11 


Tropic. 


Range  of  tide. 


HHWI.      LLWI.  ' 


1127 
12  06 
1  23 
106 

038 
020 
10  88 
10  82 
10  03 

10  02 
946 

10  03 
983 
833 
803 

706 
860 
645 
740 
6  30 

625 
620 
6  13 
603 
6  10 

600 
553 
650 
621 
785 

708 
7  16 
620 
686 
6  13 

h.  m. 
10  07a 
10  38a 
1135a 
12  01a 

0  076 

0346 

1  006 
1  806 
1  886 
1  156 

0  526 
0436 
0  416 
0306 
0  156 


6  39rt 


5  04a 
5  26a. 
7  14a  I 
703a 


688a 
6  16a 
4  02a 
4  07a 
3  37a 

3  52a 
8  11a 
835a 
805a 
2  04a 
1  34a 


0  89a 

1  57a 
0  14a 
0  46a 
0  00a 

-  005ol 

-  0  11a 

-  0  16a 

11  596 

12  076 


12  056 
11  596 

0  31a 
-002a 

1  06a 

035a 
0  47a 

-  0  01a 
0  15a 

-  0  a5a 


h.  m. 

4  356 

5  176 

6  116 

6  826 
7056 

7  276 

7  516 
8256 
8306 

8  076 

7456 
7866 
7  276 
7  166 
7  096 


1  286 


11  43a 

12  18a 
1  356 
1  186 


0456 
0  296 
10  43a 
10  49a 
10  22a 

10  24a 
922a 

10  24a 
9  54a 
855a 
825a 


7  81a 
9  08a 
7  07a 
7  59a 
6  51a 

6  46a 
6  42a 
6  36a 
6  26a 
6  29a 


629a 
623a 
7  14a 

6  37a 
758a 

7  19a 
782a 

6  49a 

7  01a 
6  39a 


Mean 

?^r 

(Mn). 

feet. 

Jed. 

7.7 

9.9 

3.9 

5.0 

4.7 

6.0 

6.2 

8.0 

5.5 

7.0 

6.2 

8.0 

6.2 

8.0 

4.3 

5.5 

4.5 

5.0 

4.0 

4.5 

Neap 

(Np). 


3.6 
3.8  ; 
5.8 

5.2 
3.6 


7.5  I 
4.5  , 
3.0  ; 

2.6 : 

1.7 


3.3 
3.7 
5.5 
8.3 


15.6 
9.2 
7.7 
6.9 


4.8 
4.2 
4.5 
4.5 
4.3 
4.2 


8.9 
6.1 
4.0 
5.3 
4.7 

4.7 
4.3 
3.9 
3.9 
5.5 


4.7 
4.0 
11.4 
14.0 
11.5 

14.7 
12.4 
4.6 
6.1 
5.6 


4.0 
4.3 
6.0 
5.8 
4.0 


10.0 
6.0 
4.0 
3.5 
2.3 


4.8 

4.8 
7.1 
10.7 


20.0 
11.8 
9.9 
7.8 
6.7 

4.8 
4.8 
5.0 
5.0 
4.8 
4.7 


4.4 
6.9 
4.5 
6.0 
5.3 

5.3 
4.8 
4.4 
4.4 
6.2 


6.1 
5.2 
14.7 
18.0 
14.8 

19.0 
16.0 
5.9 
7.9 
7.2 


Jeet. 
5.2 
2.6 
3.1 
4.2 
3.7 

4.2 
4.2 
2.9 
8.9 
3.5 

3.1 
3.3 
4.6 
4.5 
3.1 


4.6 
2.7 
1.8 
1.6 
0.8 


2.2 
2.5 
8.7 
5.6 


10.5 
'6.2 
5.2 
6.0 
5.2 

3.8 
3.4 
3.9 
3.9 
8.7 
3.7 


8.4 
5.8 
3.5 
4.6 
4.1 

4.1 
3.7 
3.4 
3.4 

4.8 


3.1 
2.6 
7.5 
9.1 
7.5 

9.7 
8.1 
3.0 
4.0 
3.7 


Great 
tropic 
(Go). 


feet. 
8.9 
4.8 
5.7 
7.3 
6.5 

7.3 
7.3 
5.2 
6.0 
5.4 

4.9 
5.2 
6.9 
6.8  > 
4.9 


Tropic  dlumal    T,iu-n„i  «.»„p    Mean  sea  level 


inequality. 


'above  planeol— 


HWQ. 


2.1 


4.1 
4.6 
6.5 
9.6 


17.4 

10.6 

8.9 

8.7 

7.7 

5.8 
5.9 
6.0 
6.0 
5.7 
5.6 


5.8 
7.5 
6.4 
6.9 
6.2 

6.2 
5.7 
5.3 
5.3 
7.1 


5.7 
4.9 
13.0 
15.7 
13.1 

16.5 
14.0 
5.6 
7.2 
6.7 


feet. 
1.3 
0.9 
1.0 
1.2 
1.1 

1.2 
1.2 
1.0 
1.7 
1.6 

1.5 
1.6 
1.9 
1.9 
1.5 


0.8 


0.9 
0.9 
1.1 
1.4 


1.9 
1.6 
1.3 
2.1 
2.0 

1.7 
2.0 
1.7 
1.7 
1.7 
1.7 


LWQ. 


Tropic 
HW 

inter- 
val. 


feet. 
2.1 
1.5 
1.7 
1.9 
1.8 

1.9 
1.9 
1.6 
1.2 
1.1 

1.1 
1.1 
1.3 
1.3 
1.1 


h.  m. 


1.6 
2.0 
1.6 
1.9 
1.8 

1.8 
1.7 
1.6 
1.6 
1.9 


2.1 
1.9 
3.3 
3.6 


3.7  ! 
3.4  ' 
2.1  , 
2.4  I 

2.8  . 


1.0 


1.4 
1.5 
1.8 
2.2 


3.0 
2.3 
2.1 
1.4 
1.4 

1.2 
1.8 
1.2  I 
1.2  ' 
1.1 
1.1 


2  24 


1  24 


1  19 
0  48 


I 


1.1 
1.4 
1.1 
1.8 
1.2 

1.2 
1.1 
1.1 
1.1 
1.8 


0.5 
0.4 
0.7 
0.8 
0.7 

0.8 
0.7 
0.5 
0.5 
0.5 


Tropic 
range. 


Predic 
tions. 


feet. 
2.5 
1.8 
2.0 
2.3 
2.1 

2.3 
2.3 
1.9 
2.1 
2.0 

1.9 
2.0 
2.3 
2.8 
1.9 


feet.  ' 
5.0 
2.5  I 
3.0 
4.0  I 
3.5  1 
I 

4.0  1 

IV. 


I 


Tropic 
LLW. 


feet. 
4.6 
2.6 
3.0 
3.8 
3.4 

3.8 
3.8 
2.8 
2.9 
2.6 


2.0  I 
2.2  I 
3.0  I 
2.9  I 
2.0  < 


1.0  I 


2.4  I 

2,5 

3.4 

3.3 

2.4 


5.0 ; 

3.0  I 

2.0    

1.8  I , 

1.2  1.2 


1.7 

2.2 

2.2 

1.7 

2.4 

2.4 

2.1 

3.6 

3.4 

2.6 

5.4 

4.9 

3.6 

10.0 

8.9 

2.8 

5.9 

6.4 

2.5 

5.0 

4.6 

2.6 

8.9 

4.2 

2.6 

8.4 

3.7 

2.1 

2.4 

2.8 

2.6 

2.4 

2.9 

2.1 

2.5 

2.9 

2.1 

2.5 

2.9 

2.1 

2.4 

2.7 

2.1 

2.4 

2.7 

2.0 

2.2 

2.6 

2.5 

8.4 

3.8 

2.0 

2.2 

2.6 

2.3 

3.0 

8.3 

2.2 

2.6 

3.0 

2.2 

•  2.6 

3.0 

2.1 

2.4 

2.7 

2.0 

2.2 

2.6 

2.0 

2.2 

2.5 

2.3 

3.1 

S.4 

2.1 

3.0 

2.5 

1.9 

2.6 

2.1 

3.3 

7.4 

5.9 

3.6 

9.0 

7.2 

3.3 

7.4 

6.0 

3.7 

9.5 

7.6 

8.4 

8.0 

6.4 

2.1 

3.0 

2.4 

2.4 

4.0 

3.2 

2.3 

3.6 

2.9 

Varia- 
tion of 
the  com- 
pass. 


E(ut. 
o 
18.5 
18.5 
19.0 
19.0 
19.0 

19.5 
19.5 
19.5 
20.0 
20.0 

20.0 
20.0 
20.0 
20.0 
20.5 

Wett. 

17.6 
18.0 
18.6 
18.6 
4.6 

EaU. 

10.6 
11.6 
12.6 
12.0 


17.6 
17.0 
16.0 
16.0 
17.0 

18.0 
18.0 
18.0 
18.0 
20.0 
20.6 


20.6 
20.0 
20.0 
19.0 
19.6 

19.0 
19.0 
19.0 
18.5 
18.6 


18.0 
17.6 
17.5 
17.5 
17.0 

17.0 
17.0 
17.5 
17.6 
17.0 


Digitized  by 


Google 


884 


TABLE  3.— TIDAL  DIFFERENCES 


a 


station. 


SOUTH  AMERICA  (Wkot 
Coast  )— Continued. 

CH I LG— <:on  ti  nued . 

WeA  coa«<— Continued. 


Chaihuin  Bay 

Corral,  Port  Valdivla 

Valdlvla ^ 

Queule 

Imperial  or  Cautin  River  Entrance. 


Geographic  position,  i 


I 


Standard  port  for 
reference. 


Lati-  I 
tude. 


SmUh. 

o     / 

39  &8 
39  53 
89  60 
89  23 
38  48 

38  20 
37  87 
87  22 
37  03 


Mocha  Island 

Lebu,  Lebu  River 

Yaflez  Cove 

Santa  Maria  Island  Light 

Lota,  Arauco  Bay 37  06 

Talcaguano,  Concepclon  Bay 36  48 

Tom^,  Concepclon  Bay ,  36  37 

Dichato,  Collumo  Bay i  36  32 

Buchupureo 86  04 

Curanipe 36  48 


Maule  River  Entrance 

Constitucion,  Maule  River . 

Llico 

Pichilemo 

Matanza  Anchorage 


86  19 
36  20 
84  46 
34  23 
83  68 


Toro  Point |  33  46 

Juan  Fernandez  Island 38 


Port  San  Antonio  . 
Quintal  Road  . 

VALPARAISO . . , 


Quintcro  Bay. 
Port  Papudo. . 
Plchidanqui.. 

Vilo« 

Oscuro  Cove . . 


33  34 
33  11 
33  02 

32  46 
32  30 
32  06 
31  M 
81  28 


Tongoi 30  15 

Gnayacan ,  Port  Uerradura 29  58 

Coqulmbo I  29  57 

Totorallllo I  29  29 

Pefia  Blanco  Rottd !  28  43 


PortHOasco 

Port  Carrizal  Bajo. 

Port  Copiapo 

Caldera 

Port  Flamenco 


28  27 
28  04 
27  20 
27  04 
26  34 


Chafiaral  dc  las  Animas 26  20 

LavataBay :  26  89 

PortTaltal 26  26 

Grande  Point 25  07 

Papoeo 25  08 

Blanco  Encalada  Road j  24  22 

Antofagasta,  Moreno  Bay I  23  38 

San  Luciano,  M  eji  Hones  del  SurB..  I  23  06 

Cobija I  22  34 

Tocopilla 22  06 

Point  Lobos '  21  06 

Iquique '  20  12 

BuenaCove I  19  62 

Pisagua  River ,  19  33 

Arica 18  28 


IloRoad 17  85 

Islay  Road ;  16  58 

Port  San  Juan 15  20 

Pisco  Bay 13  40 

Callao  Bay 12  02 


Longitude. 


Arc.     Time. 


WeA. 


73  37 
73  27 
73  18 
73  14 
73  23 

73  67 
78  42 
73  41 
73  32 
78  11 

73  08 
72  69 
72  58 
72  47 
72  38 

72  25 
72  24 
72  07 
72  00 
71  54 

71  48 
78  53 
71  39 
71  42 
71  39 

71  31 
71  28 
71  33 
71  32 
71  37 

71  31 
71  23 
71  22 
71  21 
7123 

71  15 
71  12 
70  59 
70  52 
70  44 

70  41 
70  44 
70  84 
70  30 
70  30 

70  34 
70  25 
70  28 
70  18 
70  13 


70  13 

70  10 

70  09 

70  14 

70  20 

71  23 

72  10 

75  09 

76  14 

77  09 


h.  m. 
4  54 
4  54 
4  63 
4  53 
4  54 

456 
4  55 
455 
4  54 
4  53 

453 
4  52 
4  52 
4  51 
4  51 

4  50 
450 
4  48 
4  48 
4  48 

4  47 
6  16 
4  47 
4  47 
4  47 

4  46 
4  46 
4  46 
4  46 
4  46 

4  46 
4  46 
4  45 
4  45 
4  46 

445 
4  46 
4  44 
4  43 
4  43 

4  43 
4  43 
4  42 

4  42 
4  42 

4  42 
4  42 
4  42 
4  41 
4  41 

4  41 
4  41 
4  41< 
4  41 
4  41 


Name. 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparai.«*o 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 


I 


4  46 

4  49 

5  01 
5  05 
5  09 


Valparaiso. 
Valparaiso. 
ValparaiHo. 
Valparaiso. 
Valparaiso. 


Page. 


141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 


141 
141 
141 
141 
141 


Tidal  dilTerences. 


Time. 


Height. 


HW. 


LW.     I  HW.      LW 


Ratio 

of 
ranges. 


JmcoI  time. 


Mean  Low 
Water  i^prtng$. 


h.  m.  ! 
+  1  2:^ 

+0  48   ; 

+1  48 
+0  41  ' 
+0  23  I 


h.  m.  ;  fed. 
+1  22  +0.4 
+0  47  +  1.4 
+1  44  i  0.0 
+0  39  1+  0.8 
+0  21    +  1.0 


JeeL 
0.0 

+0.2 
0.0 
0.0 
0.0 


+0  43 
+0  38 
+0  83 
+0  33 
+0  28 

+0  41 
+0  36 
+0  29 
+0  29 
+0  24 

-0.6 
+  0.8 
+  1.2 
+  1.8 
+  0.8 

-0.2 
0.0 
0.0 

+0.2 
0.0 

+0  27 
+0  28 
+0  29 
+0  30 
+0  44 

+0  25 
+0  27 
+0  29 
+0  81 
+0  44 

+  1.2 
+  1.0 
+  0.8 

-  0.7 

-  0.5 

0.0 

0.0 

0.0 

-0.1 

-0.1 

+0  08 
+0  29 
+0  20 
+0  16 
+0  12 

+0  09 
+0  80 
+0  22 
+0  16 
-0  0(5 

-0.3 
0.0 

+  0.1 
0.0 
0.0 

-0.1 
0.0 

-0.1 
0.0 
0.0 

+0  08 
-0  06 
+0  07 
+0  02 
000 

+0  09 

005 

+0  08 

+0  03 

0  00 

-  0.2 

-  0.2 
0.0 
0.0 
0.0 

-0.2 
0.0 
0.0 
0.0 
0.0 

0  02 
-0  05 
-0  07 
-Oil 
-0  17 

-0  01 
-0  04 
-  0  06 
-0  10 

-0  16 

+  O.l 
+  0.1 
0.0 
+  0.2 
+  0.4 

-0.1 

-0.1 

0.0 

0.0 

0.0 

-0  22 
-0  27 
-0  89 
-0  47 
-1  08 

-0  21 
-0  26 

0  38 
-0  46 

1  10 

+  0.1 
+  0.7 
+  0.8 
+  0.8 
+  0.4 

-0.1 

+0.1 

0.0 

0.0 

0.0 

-1  14 
-0  47 
-1  16 
-0  47 
~0  37 

-1  16 
-0  48 
-1  18 
-0  49 
-0  39 

+  0.8 
+  0.8 
+  1.0 
+  0.8 
+  1.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-0  82 
-0  27 
-0  17 
-0  02 
-0  07 

-0  84 
-0  29 
-0  19 
-0  04 
-0  09 

+  0.8 
+  1.0 
+  0.8 
+  1.0 
+  0.8 

0.0 
0.0 
0.0 
0.0 
0.0 

+0  13 
-0  32 
-0  02 
+0  07 
-0  42 

+0  11 
-0  84 
-0  04 

+oa^ 

-0  44 

-0.4 

+0.7 

0.0 

0.0 

+0.8 

0.0 
+0.1 
0,0 
0.0 
0.0 

-0  87 
-1  02 
-1  02 
-I  06 
-148 

-0  89 
-1  W 
-104 
-1  06 
-1  49 

+0.8 
+1.0 
+L3 
+1.0 
+1.4 

0.0 
0.0 

+0.1 
0.0 

+0.2 

Timem 

ISP 

aidian, 
W. 

-166 
-2  09 
-2  49 
-8  16 
-8  40 

-1  67 
-2  10 
-2  60 
-8  16 
-3  41 

+1.2 
+2.0 
0.0 
-0.2 
-0.4 

0.0 
+0.2 
0.0 
0.0 
0.0 

Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


385 


e3033--09- 


-26 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

a 

Mean. 

Tro 

pic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

3 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

i 

East.    ' 

h.  m. 

A.m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o    ' 

1 

11  00 

4  48 

10  54& 

523a 

3.3 

4.3 

2.2 

4.2 

1.8 

0.4 

1.8 

2.2 

1.8 

17.0 

2 

10  25 

4  13 

10  20& 

4  4Sa 

4.3 

5.6 

2.8 

5.2 

2.0 

0.4 

;        2.0 

■    2.8 

2.3 

16.5 

3 

11  25 

5  10 

11  186 

5  46a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

i        1.7 

2.0 

1.6 

16.5 

4 

10  18 

405 

10  12ft 

4  87a 

8.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.5 

5 

10  00 

3  47 

9  bib 

4  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

16.5 

6 

10  20 

4  07 

10  136 

4  46a 

2.6 

S.3 

1.7 

3.3 

1.6 

0.3    1.6 

1.6 

1.4 

16.5 

i 

10  15 

4  02 

10  095 

4  34a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

16.0 

H 

10  10 

3  65 

10  045 

4  26a 

4.1 

5.3 

2.7 

5.0 

2.0 

0.4    

2.0 

2.6 

2.3 

16.0 

9 

10  10 

3  55 

10  056 

4  24a 

4.7 

6.0 

3.0 

5.7 

2.1 

0.5    

2.1 

3.0 

2.4 

16.0 

10 

10  to 

350 

9  596 

4  22a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

16.0 

11 

10  04 

3  51 

9  586 

4  22a 

4.1 

5.3 

2.7 

5.0 

2.0 

0.4 

2.0 

2.6 

2.3 

16.0 

12 

10  05 

353 

9596 

4  24a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

16.0 

!  13 

10  06 

3  55 

10  006 

4  27a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

16.0 

!  14 

10  07 

3  57 

10  006 

486a 

2,4 

3.1 

1.6 

8.1 

1.5 

0.3 

;        1.5 

1.6 

1.3 

15.6 

l.i 

10  21 

4  10 

10  146 

4  49a 

2.6 

3.4 

1.7 

3.3 

1.6 

0.3 



1.6 

1.7 

1.4 

15.0 

16 

9  45 

3  35 

9  386 

4  11a 

2.8 

3.6 

1.8 

3.6 

1.6 

0.4 

1.6 

1.8 

1.5 

15.0 

1  17 

10  06 

356 

9  596 

4  32a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

15.0 

•   IK 

9  57 

3  48 

9  516 

4  22a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

19 

9  53 

3  42 

9  476 

4  17a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

20 

9  49 

820 

9  436 

3  55a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4 

1.7 

2.0 

1.7 

15.0 

,  21 

945 

335 

9386 

4  12a 

2.9 

3.7 

1.9 

3.7 

1.6 

0.4 

1.7 

1.8 

1.5 

14.6 

22 

9  30 

820 

9236 

3  57o 

2.9 

3.8 

1.9 

3.7 

1.6 

0.4 ; 

1.7 

1.9 

1.6 

17.0 

23 

9  44 

334 

9386 

409a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4  ! 

1.7 

2.0 

1.7 

14.6 

24 

9  39 

829 

9326 

4  05a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.5 

25 

937 

3  26 

9806 

4  Olu 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

21  02 

1.7 

2.0 

1.6 

14.6 

26 

9  35 

3  25 

9296 

3  59a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

14.0 

27 

9  32 

3  22 

9  266 

356a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

;        1.7 

2.0 

1.7 

14.0 

28 

9  30 

320 

9236 
9^ 

356a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

14.0 

29 

926 

3  16 

3  51a 

3.3 

4.2 

2.1 

4.2 

1.8 

0.4 

1.8 

2.1 

1.7 

14.0 

30 

9  20 

3  10 

9  146 

3  43a 

3.5 

4.5 

2.3 

4.4 

1.8 

0.4 

1.8 

2.2 

1.8 

14.0 

31 

9  15 

305 

9096 

3  39a 

3.2 

4.1 

2.1 

4.0 

1.7 

0.4 

1.7 

2.0 

1.7 

13.5 

32 

9  10 

3  00 

9  046 

3  32a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

2.4 

1.9 

13.0 

33 

8  58 

2  48 

8  526 

320a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

S4 

8  50 

240 

8  446 

3  12a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

13.0 

35 

829 

2  16 

8236 

2  51o 

3.3 

4.3 

.     2.2 

4.2 

1.8 

0.4    

1.8 

2.2 

1.8 

13.0 

36 

823 

2  10 

8  176 

2  42a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4  ; 

1.9 

2.4 

2.0 

13.0 

37 

860 

238 

8  446 

3  10a 

3.8 

•     4.9 

2.5 

4.7 

1.9 

0.4  1 

1.9 

2.4 

2.0 

13.0 

38 

8  21 

208 

8  156 

2  39a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 



1.9 

2.5 

2.0 

12.5 

39 

850 

2  37 

8  446 

309a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4 

1.9 

2.4 

2.0 

12.5 

40 

900 

2  47 

8  516 

3  18a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4 

1.9 

2.5 

2.0 

12.0 

41 

905 

2  52 

8  596 

3  24a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4  ' 

1.9 

2.4 

2.0 

12.0 

42 

9  10 

2  57 

9(M6 

3  28a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.5 

2.0 

12.0 

43 

9  20 

307 

9  146 

339a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

11.5 

44 

935 

3  22 

9  296 

3  53a 

3.9 

6.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.6 

2.0 

11.5 

4o 

930 

3  17 

9  246 

3  49a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4    

1.9 

2.4 

2.0 

11.5 

46 

950 

3  87 

9  446 

4  14a 

2.7 

3.5 

1.8 

3.4 

1.6 

0.3 

1.6 

1.8 

1.5 

11.5 

47 

905 

2  52 

8  596 

3  24a 

3.6 

4.7 

2.4 

4.5 

1.8 

0.4 

1.8 

2.4 

1.9 

11.5 

48 

935 

822 

9  286 

3  58a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4 

1.7 

2.0 

1.6 

11.0 

49 

944 

3  31 

9  386 

406a 

3.1 

4.0 

2.0 

3.9 

1.7 

0.4    

1.7 

2.0 

1.7 

10.6 

50 

855 

2  42 

8  496 

3  14a 

3.7 

4.8 

2.4 

4.6 

1.9 

0.4    

1.9 

2.4 

2.0 

10.6 

51 

900 

2  47 

8  646 

3  18a 

3.8 

4.9 

2.5 

4.7 

1.9 

0.4  : 

1.9 

2.4 

2.0 

10.0 

52 

835 

2  22 

8296 

2  53a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4  • 

1.9 

2.6 

2.0 

10.0 

.•>3 

835 

222 

8  296 

2  52a 

4.2 

6.4 

2.7 

5.1 

2.0 

0.4  1 

2.0 

2.7 

2.2 

9.5 

.M 

832 

220 

8  266 

2  51a 

3.9 

5.0 

2.5 

4.8 

1.9 

0.4    

1.9 

2.6 

2.0 

9.5 

55 

7  49 

1  37 

7  446 

2  07a 

4.3 

5.6 

2.8 

6.2 

2.0 

0.4  : 

2.0 

2.8 

2.3 

9.0 

1  56 

7  55 

1  43 

7  496 

2  14a 

4.1 

5.3 

2.7 

5.0 

1.9 

1 
0.4  1 

2.0 

2.6 

2.8 

9.5 

57 

739 

1  27 

7  346 

1  55a 

4.8 

6.2 

3.1 

5.8 

2.1 

0.6    

2.1 

3.1 

2.5 

9.5 

M 

6  47 

035 

6  406 

1  11a 

3.0 

3.9 

2.0 

3.8 

1.7 

0.4    

1.7 

2.0 

1.6 

10.0 

59 

6  16 

004 

6096 

0  41a 

2.9 

3.8 

1.9 

3.7 

1.6 

0.4    

1.7 

1.9 

1.6 

10.0 

:60 

5  47 

12  00 

5  406 

0  12a 

2.7 

3.5 

1.8 

3.4 

i.« 

0.3    

1.6 

1.8 

1.5 

9.5 

Digitized  by 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


LaU- 
tude. 


Longritude. 


Arc.     Time. 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Time. 


HW. 


LW. 


Ratio 

Height.      I     of 
1  ranges. 


HW. 


LW. 


37 


40 


41 


SOUTH  AMERICA  (Webt 
Coast  )— Continued . 

.  PKRU— continued. 

Huacho  Bay 

HuarmeyBay 

Ferrol  Bay 

Port  Malabrigo 

Eten  Point 

Paita 

ECUADOR. 

Santa  Clara  Island 

Guayaquil 

Santa  Elena  Bay 

Port  Manta 

CapePasado 

Pademales 

AtacamesBay 

Santiago  River 

CkUapagos  Idands. 

Charles  Island 

Iguana  Cove,  Albemarle  Island 

Chatham  Island 

Indefatigable  Island : 

James  Island,  N.  side 

COLO  VBIA— continued. 

TumacoRoad 

Buenaventura 

Negrilhu  Bocks 

CabitaBay 

CupicaBay 

PANAMA  AND  CANAL  ZONE— Cont'd. 

PinasBay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Gulf 

Panama  (Naos  I.),  Panama  Gulf... 
Taboga,  Panama  Gulf 

Chame  Bay,  Panama  Gulf 

Cape  Mala,  Panama  Gulf 

Bania  Honda 

Parida  Island 

NORTH  AMERICA  (West 
Coast)  . 

COSTA  RICA— continued. 

Wett  coa«L 

£1  Rlncon  Harbor,  Gulf  of  Dulce... 

UvitaBay 

Port  Herradura 

PortCulebra 

Port  Elena 


NICARAGUA— continued. 
We9tcoa9t. 


Port  San  Juan  del  Sur. , 
Corinto  Harbor , 


HONDURAS— continued, 
West  coast. 
Amapala 

SALVADOR. 

Port  la  Union 

LIbertad 

AcajutlaBay 


South. 
o  / 
11  08 
10  05 
9  07 
740 
665 
505 


8  12 
2  17 
2  11 
056 
022 

North. 

002 
053 
1  16 


South. 

1  13 
058 
0  47 
080 
0  13 

North. 

151 
8  52 
8  52 
528 
685 


784 
8  17 
8  59 
855 
8  48 

838 
7  80 
7  43 
807 


844 
906 
939 
10  88 
10  58 


11  15 

12  28 


18  20 


18  20 
13  29 
13  34 


West. 


77  35 

78  08 

78  83 

79  24 
79  52 
81  06 


80  23 

79  49 

80  56 
80  30 
80  30 


80  05 
79  54 
79  03 


90  80 

91  29 

89  27 

90  15 
90  44 


78  40 
77  08 
77  24 
77  28 
77  28 


78  11 

78  54 

79  07 
79  82 
79  S3 

79  47 

80  00 

81  30 

82  20 


88  46 

84  39 

85  40 
85  42 


85  53 
87  12 


87  34 


87  51 
89  19 
89  50 


h.m. 
5  10 
5  13 
5  14 
5  18 
5  19 
5  24 


522 
5  19 
524 
522 
522 


520 
520 
5  16 


602 
606 
558 
6  01 
60S 


5  15 
506 

5  10 

6  10 
5  10 


6  13 
5  16 
5  16 
5  18 
5  18 

5  19 
520 
526 
529 


584 
585 
589 
548 
5  43 


544 
5  49 


550 


5  51 
5  57 
559 


Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valpai%iso. 

Valparaiso. 
Valparaiso. 
Valparaiso 

Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 
Valparaiso. 

Panama . . . 
Panama . . . 
Panama . . . 
Panama  . . . 
Panama . . . 

Panama  ... 
Panama  . . . 
Panama  . . . 
Panama . . . 
Panama  . . . 

Panama  . . . 
Panama . . . 
Panama  ... 
Panama  . . . 


Panama . 
Panama . 


141 
141 
141 
141 
141 
141 


141 
141 
141 
141 
141 


141 
141 
141 


141 
141 
141 
141 
141 


145 
145 
145 
146 
145 


145 
146 
145 
145 
145 

145 
146 
145 
145 


Panama 
Panama 
Panama 
Panama 
Panama 


Panama 

Panama 
Panama 
Panama 


146 
146 
145 
145 
145 


145 
145 


146 


146 
145 
146 


Time  meridian, 
76°  W. 


Mean  Low 
WaterSprings. 


h.  m. 
-8  57 
-4  15 
-4  32 
-4  59 
-4  13 
+6  83 


h.  m. 
-8  58 
-4  16 
-4  83 
-5  00 
-4  14 
+6  32 


Local  time. 


-5  36 
-2  36 
+5  49 
+5  59 
+6  04 


+6  09 
-6  11 
+6  09 


+5  03 
+4  53 
+5  12 
+4  52 
+5  38 


+0  35 
+3  00 
+100 
+0  40 
+0  30 


+0  15 
000 

+0  05 
000 
000 

+0  30 
+0  10 
+0  10 
+0  15 


-0  14 
-0  89 
-0  24 
-0  14 
-0  09 


+0  01 
-0  04 


+0  01 


+0  16 
+0  06 
-0  04 


-5  87 
-2  26 

+6  48 
+5  58 
+6  03 


+6  08 
-112 
+6  08 


+5  02 
+4  52 
+5  11 
+4  51 
+5  87 


+0  84 
+2  59 
+0  59 
+0  39 
+0  29 


feet. 
-0.8 
-1.7 
-1.7 
-1.7 
-1.4 
-0.4 


+5.4 
+6.2 
+3.6 
+3.2 

+5.4 


+6.1 

+7.8 
+7.8 


+1.8 
+2.0 
+2.2 
+2.0 
+1.1 


-2.6 
-2.6 
-2.9 
-2.6 
-2.5 


+0  14  I  -2.0 
-0  01  -0.4 
+0  04  0.0 
0  00  I  0.0 
-0  01  I  -0. 6 


+0  28 
+0  08 
+0  08 
+0  14 


-0  15 
-0  41 
-0  25 
-0  15 
-Oil 


-0  01 
-0  05 


-0  01 


+0  15 
+0  06 
-0  06 


-5.4 
-6.8 
-6.2 
-6.2 
-6.8 


-6.4 
-5.0 


feet. 
-0.2 
-0.3 
-0.3 
-0.3 
-0.2 
0.0 


+0.6 
+0.8 
+0.4 
+0.4 
+0.6 


+0.7 
+1.0 
+1.0 


+0.2 
+0.2 
+0.2 
+0.2 
+0.1 


-0.2 
-0.2 
-0.3 
-0.2 
-0.3 


-0.2 

-0.1 

0.0 

0.0 

0.0 


-0.8  !  -0.2 
-2.6  -0.4 
-4.4  -0.6 
-5.0     -0.6 


-5.0 
-6.4 
-5.8 


-0.6 
-0.6 
-0.8 
-0.8 
-0.6 


-0.6 
-0.6 


-0.6 


-0.6 
-0.6 
-0,6 


Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


887 


Interval. 


'  a 

I  >5 


7 
8 
9 
10 
11 


1  12 
13 

I  14 


15 
16 
I  17 
18 
19 


^  I 

21 

22 

23  I 

24  I 


25 
26 
27 
28 
29 

30 
31 
32 
33 


Mean. 


HWI. 


h.  m. 
529 
506 
450 
4  19 
404 
320 


400 
700 
300 
3  10 
3  15 


820 
825 
820 


2  10 
2  00 
220 
200 
245 


3  85 
600 
400 
840 
880 


3  15 
300 
805 

2  59 
800 

330 
8  10 

3  10 
3  15 


34 
35 
36 
37 


39 
40 


41 


42 
48 
44 


2  45 
2  20 
285 
245 
250 


300 
256 


800 


LWI. 


h,m. 
11  42 
11  21 
11  08 
10  32 
10  17 
9  33 


10  13 
1  00 
9  13 
923 
928 


8  58 
8  32 
8  48 
8  58 
902 


9  12 
908 


9  12 


3  15  9  28 
3  05  9  18 
255        906 


Tropic. 


HHWI.      LLWI. 


9  88 
933 

823 
8  13 
833 
8  13 
858 

948 
12  13 
10  18 
958 
948 

928 
9  18 
9  18 
9  13 
9  13 

9  42  , 
9  22 
922  ' 
928  , 


k,  m. 
5  215 
459b 
4  415 
4  105 
3566 
3  135 


3565 
6565 
2555 
3056 
3  116 


3  166 
8  216 
3  166 


2  056 

1  556 

2  156 

1  556 

2  396 


829a 
554a 
855a 
884a 
824a 


3  10a 
2  55a 
SOOa 

2  54a 
255a 

3  25a 
3  04a 
3  Ola 
3  09a 


2  39a 
2  14a 
228a 
2  38a 
2  44a 


2  54a 
2  49a 


2  54a 


309a 
2  59a 
2  49a 


A.  fit. 
12  236 
12  096 
11  516 
11  206 
11  006 
10  106 


10  356 
1  216 
9386 
9486 
9506 


9  546 
9  586 
9536 


8  526 

8  416 

9  016 

8  416 

9  286 


9  51a 

12  16a 

10  16a 

956a 

9  46a 


9  31a 
9  16a; 
9  21a 
9  16a 
9  16a 

9  46a 
9  27a 
9  27a 
933a 


903a 
8  87a 

8  53a 

9  08a 
9  07a 


9  17a 
9  13a 


9  17a 


933a 
9  28a 
9  13a 


Ran^e  of  tide. 


Mean 

(Mn). 


feet. 
2.3  , 
1.6 
l.G 
1.6  I 
1.9 
2.7 


7.8 
8.5 
6.1 
5.8 

7.7 


8.4 
9.9 
9.9 


4.7 
4.8 
5.0 
4.8 
4.0 


10.3 
10.3 
10.0 
10.2 
10.4 


Spring  I  Neap 
(Sg).      (Np). 


Great 
tropic 

(Gc). 


10.8 
12.3 
12.(5 
12.6 
12.0 

11.9 
10.3 
8.7 
8.3 


7.9 
8.3 


8.7 


8.3  I 

7.9 
7.5 


feet. 
8.0 
2.1  . 
2.0! 
2.1  I 
2.5  I 
3.5  j 


10.0  ' 
11.0  I 
7.9  I 
7.5  I 
9.9 


feet. 
1.5 
1.1 
1.0 
1.1 
1.3 
1.8 


5.1  I  9.1 

5.6  ;  9.8 

4.0  I  7.2 

3.8  6.9 

5.0  '  9.0 


10.8 
12.8 
12.7 


6.0 
6.2 
6.5 
6.2 
5.2 


13.2 
13.2 
12.8 
13.1 
13.8 


I 


13.8 
15.7 
16.0 
15.9 
15.4 

15.0 
13.0 
11.0 
10.5 


10.0  I 
10.5  ' 


11.0 


10.5 
10.0 
9.5 


I 


3.0 
3.1 
3.3 
3.1 
2.6 


7.1  ; 

7.1  I 
6.9  . 
7.0  ' 

7.2  I 
I 


7.5 
8.5 
8.7 
8.7 
8.3 

8.1  . 
7.0 
5.9 
5.7 


7.9 

10.0 

5.4 

7.5 

9.5 

5.1 

7.1 

9.0 

4.9 

7.1 

9.0 

4.9 

7.5 

9.5 

5.1 

5.4 
5.7 


5.9 


5.7 
5.4 
5.1 


feet. 

feet. 

3.0 

1.5 

2.2 

1.2 

2.2 

1.2 

2.2 

1.2 

2.3 

1.3 

3.4 

1.6 

5.5  .9.7 
6.5  11.3 
6.5        11.3 


6.7 
5.8 
6.1 
5.8 
4.9 


10.4 
10.4 
10.1 
10.3 
10.5 


10.9 
12.4 
12.7 
12.9 
12.1 

12.0 
10.4 
8.8 
8.4 


Tropic  diurnal 
inequality. 


Dlurna.wave.|M„«J^p^-l|vj;|_ 


8.0 
7.6 
7.2 
7.2 
7.6 


8.0 
8.4 


8.4 
8.0 
7.6 


HWQ. 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
3.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.5 
0.5 
0.5 
0.5 


0.5 
0.6 
O.G 
0.6 
0.6 

0.5 
0.5 
0.5 
0.5 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.5 
0.4 
0.4 


LWQ. 


feet. 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 


0.6 
0.6 
0.5 
0.5 
0.6 


0.6 
0.7 
0.7 


0.5 
0.5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 


1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
0.9 
0.8 
0.8 


0.8 
0.8 
0.7 
0.7 
0.8 


0.8 
0.8 


0.8 


0.8 
0.8 
0.8 


Tropic 
HW 

Inter- 
val. 


h.  m. 


23  22 


Tropic  ,  Predic- 
range.    tlons. 


Tropic 
LLW. 


feet. 

ML 

feet. 

1.5 

1.5 

1.3 

1.2 

1.0 

0.9 

1.2 

1.0 

0.9 

1.2 

1.0  ' 

0.9 

1.3 

1.2  , 

1.1 

1.6 

1.8  ; 

1.5 

2.7 

5.0 

2.8 

5.5 

2.4 

4.0 

2.3 

3.8 

2.7 

5.0  1 

2.8 
3.1 
3.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 


1.1 
1.2 
1.2 
1.2 
1.1 

1.1  i 
1.1 1 

1.0 

1.0 : 


0.9 
0.9 
0.9 
0.9 
0.9 


0.9 
1.0 


1.0 


1.0 
0.9 
0.9 


5.4 
6.4 
6.4 


3.0  I 
3.1 
3.2 

3.1  I 
2.6  I 


6.6 
6.6 
6.4 
6.6 
6.6 


6.9 
7.8 
8.0 
8.0 
7.7 

7.5, 
6.5 
5.5  ' 
5.2 


5.0  I 
4.8  I 
4.5  1 
4.5  I 
4.8 


5.0 
5.2 


5.5 


5.2 
5.0 

4.8 


4.1 
4.5 
3.2 
3.0 
4.0 


4.4 
5.2 
5.1 


2.4 
2.5 
2.6 
2.5 
2.1 


5.3 
5.3 
5.2 
5.3 
5.4 


5.6 
6.4 
6.4 
6.6 
6.2 

6.0 
5.3 
4.4 
4.2 


Varia- 
tion  of 
the  com- 
pass. 


4.0 
3.8 
8.6 
3.6 
8.8 


4.0 
4.2 


4.2  I 

4.0 

3.8 


E(UL 
o 

9.0 
9.0 
9.0 
8.5 
8.5 
8.0 


7.5 
7.5 
7.5 
7.0 
7.0 


7.0 
6.5 
6.5 


8.0 
8.0 
8.0 
8.0 
8.0 


6.0 
5.5 
5.5 
5.5 
5.0 


5.0 
6.0 
5.0 
5.0 
6.0 

5.0 
5.0 
5.5 
5.5 


5.5 
5.5 
5.5 
5.5 
5.5 


5.5 
5.5 


5.5 


5.5 
•'>.  5 
5.5 
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Station. 


NORTH  AMERICA  (Wmt 
Coast)  —Continued . 

GUATEMALA— continued. 

West  coast. 

San  Jose  

Champerlco 

Soconusco  Bar 

MEXICO— continued. 

W^e^  coast. 

La  Puerta 

SalinaCruz 

PortSacriflcioa 

Maldonado 

Acapuico 1 

Port  Sihuatanejo 

Manzanillo 

Chamela  or  Perula  Bay 

San  Bias 

Mazatlan 

Ou^  qf  California. 

Altata,  Culiacan  River 

San  Lorenzo  Channel 

La  Paz  Harbor 

San  Lucas  Ba/ 

Guayma8  Harbor 

Santa  Teresa  Bay. 

Puerto  Ref  uj^o 

Tepoca  Bay 

Colorado  River  Entrance 

Louder  California,  outer  coast. 

San  Jose  del  Cabo 

Pequefia  Bay,  Santa  Margarite  I . 

Magdalena  Bay 

San  Juanico  Bay 

Abreojofl  Pt.,  Ballenas  Bay 

San  Bartolomd  Bay 

Cerroa  Island 

Playa  Maria  Bay 

Rosario  Bay 

San  Quentin  Bay 

Colnett  Bay 

Ensenada,  Todoa  Santos  Bay 

CALIFORNIA. 

San  Diego  Bar 

Ban  Diego,  La  Playa 

San  Juan  Capistrano 

.San  Pedro  Channel. 

Newport  Landing 

Ananeim  Landing 

San  Pedro 

Santa  Monica 

SanUi  Barbara  Channel. 

Hueneme  Light 

San  Buenaventura 

Santa  Barbara  Light 

Gaviota 

SaiUa  Barbara  Islands. 

Santa  Catalina  Harbor.  Catalina  I 

Corral  Harbor,  San  Nicholaji  I 

Prisoner  Harbor,  Santa  Cruz  I 

Cuyler  Harbor,  San  Miguel  I 


Geographic  position. 


Lati- 
tude. 


I 


North. 

o  / 

13  56 

14  17 

15  05 


15  57 

16  10 

15  41 

16  33 

16  52 

17  36 
19  03 
19  32 
21  29 
23  11 


24  38 
24  22 
24  20 
27  14 

27  55 

28  25 

29  33 
80  15 
31  45 


23  03 

24  24 
24  84 
26  15 

26  43 

27  40 

28  12 

28  55 

29  54 

30  25 

30  57 

31  51 


82  40 

82  42 

83  27 


83  38 
38  43 

33  43 

34  01 


34  09 
34  16 
34  24 
34  28 


33  26 

33  17 

34  01 
34  03 


Longitude. 


Arc.  Time. 


90  49 

91  55 

92  54 


West. 

h.m. 
603 
608 
6  12 


93  48 

95  12 

96  14 

98  45 

99  55 
101  32 

104  21 

105  07 

105  17 

106  27 


107  58 
110  20 
110  22 
112  13 
110  51 

112  52 

113  85 
112  50 

114  48 


109  42 

111  49 

112  09 

112  28 

113  84 

114  51 

115  14 

114  48 

115  43 

115  54 

116  15 
116  36 


117  14 
117  14 
117  43 


117  54 

118  05 
118  16 
118  30 


119  13 
119  17 

119  43 

120  14 


118  29 

119  31 

119  41 

120  21 


6  15 
6  21 
625 
6  35 

6  40 
6  46 

6  57 

7  00 
7  01 
7  06 


7  12 
7  21 
7  21 
7  29 
7  28 

7  31 
7  84 
7  81 
7  39 


7  19 
7  27 
729 
7  80 
7  34 

7  39 
7  41 
7  39 
7  48 
7  44 

7  45 
7  46 


7  49 
7  49 
7  51 


7  52 
7  52 
7  53 
7  54 


7  57 
7  57 

7  69 

8  01 


7  54 
7  58 

7  59 

8  01 


Standard  port  for 
reference. 


Name.  IPage, 


Panama 
Panama 
Panama 


Panama . . 
Panama . . 
Panama . . 
Panama . . 

Panama . . 
San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
Kodiak... 
Kodiak... 

Kodiak... 
San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 

San  Diego 
San  Diego 
San  Diego 
San  Diego 


145 
145 
145 


145 
145 
145 
145 

145 
149 
149 
149 
149 
149 


149 
149 
149 
149 
149 

149 
149 
149 
149 


149 
149 
149 
169 
169 

169 
149 
149 
149 
149 

149 
149 


149 
149 
149 


149 
149 
149 
149 


149 
149 
149 
149 


149 
149 
149 
149 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 

h,  m. 
-0  08 
-0  08 


h.  m. 

-0  10 
-0  10 
-0  10 


-0  08 


-0  08 
-0  08 
-0  08 
-0  18 

-0  18 
-0  89 
-0  22 
-0  22 
-0  21 
-0  14 


+0  45 
+0  13 
+0  18 
+1  53 
+2  08 

+2  28 
+3  28 
+4  23 
+5  19 


-0  46 
-1  11 
-1  04 
-4  26 
-3  55 

-3  56 
-0  16 
-0  06 
-0  02 
+0  02 


+0  06       -0  04 
+0  09       -0  03 


Time  meridian 
lt(P  W. 


-0  10 
-0  10 
-0  10 
-0  14 

-0  20 
-0  89 
-0  22 
-0  24 
-0  25 
-0  19 


+0  49 

+0  18 
+0  24 
+2  00 
+2  16 

+2  37 
+8  38 
+4  34 
+6  81 


-0  50 
-1  17 
-1  07 
-4  21 
-3  50 

-4  01 
-0  27 
-0  16 
-0  13 
-0  09 


-0  08 

000 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


+0  08 
+0  29 
+0  18 
+0  14 


+1  03 
-0  03 
+0  05 
+0  08 


-0  13 

000 

-0  03 


+0  07 
+0  02 
-0  03 
+0  02 


+0  08 
+0  09 
+0  05 
+0  08 


+0  56 
-0  07 
-0  04 
-0  06 


Height. 


HW. 


LW. 


Mean  Low 
WaAerSprvRgs. 

feet.   I  /(frt. 

-  6.2  !-  0.8 

-  6.8  I-  0.8 

-  7.2  I-  0.8 


Mean  Lower 
Low  Wakr. 


-  8.2 

-  8.6 

-  9.4 
-10.9 

-12.6 

-  2.8 

-  2.5 
2.3 


-  1.4 

-  L4 

-  1.4 

-  1.5 

-  L6 

-  0.6 

-  0.5 
0.5 


-  1.8  I-  0.4 

-  1.6    -  0.4 


0.0 

-  0.5 

-  0.4 

-  0.9 

-  0.7 

+  4.0 
+  4.4 
+  8.4 
+18.6 


-  1.0  , 
+  0.2  i 

-  0.3 

-  4.0 

-  3.2  ' 

-  2.2  ! 
+  2.4 
+  2.3 
+  1.1 

-  0.1 

+  0.7 
0.0 


+  0.1 

0.0 

-  0.1 


-0.4 

+  0.1 

-«-  0.3 

0.0 


-0.2 
-0.2 
-0.2 
-0.2 


0.0 
-0.2 
-0.2 
-0.2 


-  0.2 

-  0.3 

-  0.2 

-  0.3 

-  0.3 

0.0 

0.0 

+  0.4 

+  0.8 


-  0.4 
0.0 

-  0.3 

-  1.0 

-  1.0 

-  1.0 
+  0.2 
+  0.2 
+  0.1 

0.0 

+  0.1 
0.0 


ao 

0.0 
0.0 


0.1 
0.0 
0.0 
0.0 


-0.1 

-0.1 

0.0 

0.0 


o.a 

-0.1 
-0.1 

-ai 


Rai'o 

of 
rang«. 
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Interval. 


HWI.      LWI.  I  HHWI.      LLWI. 


Range  of  tide. 


I  Tropic  diurnal 
inequality. 


40  I 

I  41 


42 
43 
44 
45 


k.  m. 

h.   TO. 

h.  TO. 

2  60 

902 

243a 

2  50 

9  02 

248a 

250 

902 

243a 

2  60 
250 
260 
245 

240 
8  50 
907 
907 
908 


10  07 
936 
9  40 

n  15 

11  30 

11  60 
025 

1  20 

2  15 


8  36 

8  17 
825 
829 
900 

9  00 
905 
9  15 
9  19 
923 

927 
928 


929 
982 
9  42 


945 
943 
986 
937 


932 
953 
9  37 
9  34 


■46  I 

,48  I 
I  49 


928 
9  20 
9  29 
923 


9  02 
902 
902 
858 

852 
238 
254 
2  53 
252 
2  51 


3  59 
328 
834 
5  10 
526 

5  47 

6  48 
744 
8  40 


2  20 

1  59 

2  12 
2  17 
2  48 

237 
2  42 
253 
256 
300 

305 
306 


307 
320 
3  21 


324 
3  19 
8  13 
3  17 


3  15 
8  21 
8  15 
3  16 


I 


243a 
242a 
242a 
285a 

2  27a 
9  10a 
960a 
925a 
900a 
8  16a 


9  26a 
8  51a 
8  57a 
10  27a 

10  45a 

11  20a 
-0  045 

0566 
1676 


766a 
7  81a 

7  49a 

8  10a 
848a 

8  49a 
828a 
8  37a 
838a 
840a 

844a 
843a 


846a 
8  48a 
8  55a 


8  67a 
8  67a 
8  51a 
8  53a 


8  45a 

9  06a 
8  49a 
8  46a 


3  08 
804 
306 
3  02 


H  41a 
8  ?^i  ' 
«  42a 
836ai 


h.  TO. 

9  07a 
9  07a 
9  07a 


908a 
908a 
908a 
906a 

908a 
2896 
2546 
3006 
3  106 
3  206 


4  226 
3  626 
3686 

5  376 

5  616 

6  046 

7  046 
7  586 
8506 


2  576 
2296 
2  456 
2386 
8  016 

2  486 
3066 
8  186 
3286 
8806 

3386 

3  406 


3486 
8556 
3  516 


3  556 
3  496 
3  426 
3  456 


3  456 
3  516 
3  466  I 
3  476  ' 


3  386 
3  346 
3  366 
3  326 


Mean 

(Mn). 


feet. 
7.1 
6.7 
6.3 


5.9 
5.5 
4.7 
3.2 

1.6 
1.7 
1.8 
2.0 
2.3 
2.6 


4.0 
3.6 
3.7 
3.2 
3.4 

7.7 

8.1 

11.8 

21.6 


3.1 
4.0 
3.8 
3.9 
4.7 

5.8 
6.9 
6.7 
4.8 
3.7 

4.4 
3.8 


3.8 
3.7 


3.6 
3.9 
4.1 
3.8 


3.7  ' 
3.7  ' 
3.6 
3.6 


Spring    Neap 

(Sg).  I  (Np). 


feet 
9.0 
8.6 
8.0 


7.5 
7.0 
6.0 
4.0 

2.0 
2.0 
1.9 
2.5 
8.2 
3.8 


5.8 
5.3 
5.4 
4.7 
5.0 

11.2 
11.8 
17.2 
81.5 


4.5 
5.3 
5.5 
5.7 
6.7 

8.2 
7.8 
7.6 
6.4 
4.9 

6.8 
5.0 


6.2 
5.1 
4.9 


4.7 
5.2 
5.5 
5.1 


4.9  I 

4.9  I 

4.8  I 
4.8  ' 


3.8 
3.7 
3.7  ' 
3.7  ! 


5.1 
4.9 
4.9 
4.9 


Great  i 
tropic     HWQ. 

(Gc).  ; 


feet. 
4.9 
4.6 
4.3 


4.0 
3.8 
8.2 
2.2 

1.1 

0.9 

1.8 

1.1  ' 

1.0 

0.9 


1.4  , 

1.2  I 

1.3  I 

1.2  ' 

2.6 
2.8 
4.0 
7.3 


1.2 
2.4 
1.5 
1.6 
2.3 

2.8 
3.5 
3.4 
2.9 
2.2 

2.6 
2.2 


2.3 
2.3 
2.2 


2.1 
2.8 
2.5 
2.3 


2.2 
2.2  i 
2.2  ' 
2.2 


2.8  I 
2.2  , 
2.2 
2.2 


feet. 
7.2 
6.8 
6.4 


6.0 
5.6 
4.8 
3.3 

1.6 
2.4 
2.8 
8.2 
3.3 
3.5 


5.1 
4.7 
4.8 
4.2 
4.4 

9.3 
9.7 
13.8 
24.2 


4.1 
6.1 
6.0 
4.2 
4.9 

6.0 
8.4 
8.1 
7.0 
5.6 

6.6 
6.7 


5.9  I 

5.9 

5.6 


5.4 
5.9  I 
6.2  I 
5.9 


5.6 
5.6 
5.5 
5.5 


5.9 
5.6 
5.6 
5.6 


LWQ. 


/eeL 
0.4 
0.4 
0.4 


0.4 
0.4 
0.8 
0.8 

0.2 
0.5 
0,3 
0.7 
0.9 
1.1 


1.4 
1.8 
1.3 
1.2 
1.3 

1.9 
2.0 
2.4 
3.2 


1.6 
1.9 
1.8. 
0.9 
0.9 

1.0 
2.3 
2.3 
2.1 

1.8 

2.0 
1.8 


1.9 
2.2 
1.8 


1.8 
1.9 
1.9 
1.9 


1.8  I 
1.8 
1.8  I 
1.8 


1.9 
1.8 
1.8 
1.8 


feet. 
0.7 
0.7 
0.7 


0.7 
0.7 
0.6 
0.5 

0.4 
1.3 
1.6 
1.6 
1.7 
1.9 


2.3 
2.2 
2.2 
2.1 
2.1 

3.2 
8.8 
4.0 
5.3 


1.8 
2.9 
2.0 
1.1 
0.8 

0.9 
3.6 
3.6 
3.2 
2.8 

3.1 
2.8 


2.9 
2.7 
2.8 


2.7 
2.9 
3.0 
2.9 


2.8 
2.8 
2.8 
2.8 


2.9 
2.8 
2.8 
2.8 


Diurnal  wave    Mean  sea  level 
uiumaiwave.  laboveplaneof— 


Tropic 
HW 

inter- 
val. 


h.  TO. 


Tropic 
range. 


602 


5  04  , 
504  I 

6  01  ! 


5  57 


feet. 
0.9 
0.9 
0.8 


0.8 
0.8 
0.7 
0.6 

0.4 
1.5 
1.7 
1.8 
2.0 
2.2 


2.7 
2.6 
2.6 
2.5 
2.5 

3.8 
3.9 
4.7 
6.4 


2.6 
3.6 
2.8 
1.4 
1.2 

1.3 
4.3 
4.3 


3.7 
3.4 


3.5 
3.6 
3.4 


Predic 
tions. 


feet. 
4.6 
4.2 
4.0 


3.2 
3.0 
2.6 
1.8 

0.9 
1.2 
1.4 
1.5 
1.8 
1.9 


2.8 
2.6 
2.6 
2.3 
2.4 

4.9 
5.1 
7.8 
12.6 


3.3 
3.5 
3.6  i 
8.5 


3.4 
3.4 
3.4 
3.4 


3.5 
3.4 
8.4 
8.4 


2.2  I 
8.0  ' 

2.6 ; 

2.8 
2.7 

8.2 
4.2 
4.1 
3.5 
2.8 

8.8 
2.9 


3.0 
2.9 
2.9 


2.7 
3.0 
8.1 
2.9 


2.8 
2.8 
2.8 
2.8 


2.9 

2.8 
2.8 
2.8 


Varia- 
tion of 
the  com- 
pass. 


feet, 
3.6 
3.4  I 
3.2 


3.0 
2.8 
2.4 

1.7 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 


2.8 
2.5 
2.6 
2.8 
2.4 

4.9 
5.1 
7.2 
12.5 


2.1 
3.2 
2.5 
2.1 
2.4 

4.0 
4.5 
4.8 
8.7 
8.0 

8.6 
3.1 


3.2 
3.1 
3.0 


2.9 
3.2 
3i3 
8.1 


3.0 
3.0 
3.0 
8.0 


3.1 
3.0 
3.0 
3.0 


East. 
o 

5.5 
6.0 
6.0 


^.0 
6.0 
6.5 
7.0 

7.5 
8.0 
8.6 
9.0 
9.0 
10.0 


10.5 
11.0 
11.0 
12.0 
12.0 

12.6 
18.0 
13.0 
14.0 


10.6 
11. 0 
U.6 
12.0 
12.0 

12.5 
12.5 
13.0 
13.5 
13.5 

18.5 
14.0 


14.6 
14.5 
16.0 


16.0 
15.5 
15.5 
15.6 


15.5 
15.5 
16.0 
16.0 


15.0 
15.5 
15.5 
15.5 


Digitized  by 


Google 
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TABLE  3.— TIDAL  DIFFERENCES 


46 
47 


Qeographic  position. 


Station. 


Lati- 
tude. 


NORTH  AMERICA  (Wbw 
Co  ABT)— Continued. 

CALIFORNIA— continued. 

Outer  coast. 


Lompoc  Landing — 

PointSal 

San  Luis  Obispo 

Morro,  Morro  Bay . . . 
Cayucofi,  Estero  Bay 


San  Simeon 

Monterey  Harbor  Light . . . 
Santa  Cruz  Harbor  Light.. 

Half  Moon  Bay 

Southeast  Farallon  Light . 
San  Francisco  Bar 


San  Francisco  Bay^  S.  portion. 


San  Franciboo  (Fort  Point).. 

Presidio 

Alcatiaz  Light 

San  Francisco,  North  Beach  . . 
San  Francisco,  Mission  street . 


yorth, 

o  f 
34  44 

34  54 
36  11 

35  21 
85  27 

35  39 

36  87 

36  67 
87  80 

37  42 
87  46 


87  49 
87  48 
87  49 
87  48 
87  48 


Goat  Island  (Yerba  Buena  light)..;  37  48 

Oakland i  37  48 

Alkmeda 37  46 

PointAvIsadero 37  44 

Roberts  Landing 87  41 


Mt.  Eden,  Mt.  Eden  Slough 37  37 

Union  City,  Union  City  Creek 37  36 

San  Mateo  Point !  37  86 

Quano  Island ,  37  84 

Coyote  Hill  Creek  Entrance I  87  84 


37  34 
37  31 
87  32 
87  28 


Johnsons  Land'g,  Coyote  Hill  Creek 

Redwood  City  Creek  Entrance 

Mayhews  Landing,  Newark  Slough. 
Ravenswood 


San  Francisco  Bay,  N.  portion. 

Sausallto I  37  61 

Angel  Island 37  61 

West  Berkeley |  87  62 

Point  San  Quen  tin 87  66 

The  Brothers  Light !  37  58 


I 


San  Pablo  Bay. 


McNears  Landing 

Point  Wilson 

Petaluma  Point 

Sonoma  Creek  Entrance. 


Carquinn  Strait. 


Mare  Island  Light. 

Wheatport 

Benicia , 


87  69 

88  01 
88  06 
38  09 


38  04 
38  08 
38  03 


Suieun  Bay, 

i  ; 

Seal  Bluff 88  08 

Suisun  Creek  Entrance !  88  07 

Antioch,  San  Joaquin  River 88  01 


Sacramento  Btver. 


CoUinsville.. 
Sacramento  . 


Outer  coast. 


88  04 
88  33 


Drakes  Bay 38  01 

Point  Reye«  Light 38  00 

TomalesBay 38  14 

BodegaBay 38  18 

Fort  Ross 38  31 


Longitude. 


Arc.    I  Time. 


West. 


120  87 
120  40 
120  44 
120  60 

120  65 

121  11 
12162 

122  02 
122  27 
128  00 
122  38 


122  29 
122  27 
122  25 
122  24 
122  24 

122  22 
122  18 
122  18 
122  21 
122  10 

122  08 
122  06 
122  19 
122  15 
122  08 

122  06 
122  12 
122  01 
122  06 


122  29 
122  26 
122  18 
122  29 
122  26 


122  27 
122  19 
122  29 
122  24 


122  15 
122  13 
122  08 


122  03 
122  04 
12L49 


121  51 
121  SO 


122  53 

123  01 

122  58 

123  00 
123  15 


h.m. 
802 
803 
803 
803 
804 

805 
8  07 
808 
8  10 
8  12 
8  11 


8  10 
8  10 
8  10 
8  10 
8  10 

809 
809 
809 
809 
809 

809 
808 
809 
809 
809 

808 
809 
808 
808 


8  10 
8  10 
809 
8  10 
8  10 


8  10 
809 
8  10 
8  10 


809 
809 
809 


Standard  port  for 
reference. 


Name. 


San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Francisco  £nt 
San  Francisco  En  t 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  FranciHco  Ent 
San  FrancLsco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Franciscx)  Ent 


Tidal  differences. 
Time. 


Page. 


Ratio 
Height.  of 

ranges 


HW. 


LW.     I  HW.  I   LW. 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 


8  12 
8  12 
8  12 
8  12 
8  13 


San  Francisco  Ent 
San  FrancLsco  Ent 
San  Francisco  Ent 
San  Francisco  P'nt 
San  Francisco  Ent 


I 


149 
149 
149 
149 
149 

149 
153 
153 
153 
153 
153 


163 
163 
153 
153 
153 

153 
163 
153 
153 
153 

153 
153  I 
153  ' 
153 
163 

153 
153 
153 
153 


158 
153 
163 
153 
153 


153 
163 
163 


8  08  I  San  Francisco  Ent .  153 
8  08  I  San  Francisco  Ent ;  153 
8  07     San  Francisco  Ent '    153 


8  07  I  San  Francisco  Ent     163 
8  06     San  Francisco  Ent     153 


I 


Time  meridian, 
liOPW. 


163  I 
153  , 
163 
153  I 
153 


h.m. 
+0  86 
+0  44 
+0  69 
+1  13 
+1  16 

+1  23 
-0  59 
-0  47 
-0  61 
-0  67 
-0  01 


000 
+0  04 
+011 
+0  26 
+0  28 

+0  28 
+0  31 
+0  40 
+0  32 
+0  50 

+1  18 
+1  89 
+0  45 
+0  48 

+1  eo 

+1  24 
+0  66 

+1  14 
+0  57 


+0  06 
+0  09 
+0  45 
+0  58 
+1  01 


153  +1  02 

153  I  +1  40 

153  +1  06 

168  I  +1  22 


+1  46 
+1  55 
+2  20 


+2  27 
+2  39 
+3  64 


+3  21 
+8  03 


-0  04 


A.  m. 
+0  88 
+0  47 
+0  59 
+1  19 
+122 

+1  81 
-0  42 
-0  38 
-0  39 
-0  36 
-0  07 


000 
+0  04 
+0  13 
+0  29 
+0  31 

+0  33 
+0  38 
+0  66 
+0  40 
+1  06 


Mean  Lower 
Low  Water. 


feet 
-0.2 
-0.2 
-0.2 
-0.2 
0.0 

0.0 
+0.2 
+0.6 
+0.1 
-0.1 
-0.3 


0.0 

0.0 

-0.3 

-0.1 

+0.4 

+0.2 
+0.7 
+0.6 
+0.9 
-0.6 


+1  44  I  +0.4 


+2  07 
+0  66 
+1  10 

+1  16 

+1  45 
+111 
+140 
+1  22 


+0  19 
+0  27 
+0  61 
+1  03 
+  1  06 


+1  04 
+159 
+1  82 
+1  48 


+2  05 
+2  19 

+2  44 


+3  05 
+8  17 
+4  53 


+  4  15 
+10  24 


+  0  16 
-0  14  '+  0  07 
+0  23  I  +  0  49 
-0  18  +  0  02 
-0  31  I  -  0  11 


L6 

+L5 
+2.2 
+2.2 

+2.7 
+2.5 
+2.4 
+2-4 


-0.4 
-0.2 
+0.5 
+0.S 
+0.4 


+0.1 
+0.8 
+0.7 
+0.7 


+0.9 
+0.8 

+a8 


+1.2 
+  L0 
+0.1 


+0.1 
-2.8 


+0.6 
+0.4 
-0.1 
0.0 
-0.1 


feet. 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
+0.1 
+0.2 
+0.1 
+0.1 

+ai 


0.0 
-0.1 

0.0 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.2 
0.0 

+0.2 
-0.1 
+0.8 
+0.4 
+0.4 

+0.4 
+0.8 
+0.3 
+0.8 


-0.2 

-ai 

+0.1 
+0.1 
+0.1 


0.0 

0.0 

+0.1 

+0.1 


I 


0.0 

ao 

0.0 


+a2 
+a2 

+0.1 


+0.1 
-0.4 


+0.2 
+0.1 
+0.1 
+0.1 
+0.1 


Digitized  by 


Google 
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Interval. 


Range  of  tide. 


vj^'^'sr'!"'"™'— 


8 
9 
10 
11 


I  12 

I  14 
15 
16 

17 
18 
19 
•20 
21 

22 
23 
24 
25 
2t> 


2S 
29 


31 

32 
33 

:« 

36 


36 
37 
38 
39 


to 

41 
42 


43 
44 
45 


46 
47 


48 
49 
60 
61 
52 


Mean. 

Tropic. 

Great 
tropic 

(Gc). 

Tropic 
T  WO         "W 
^WQ.     inter- 

— 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

HWQ. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

h.  m. 

h.  m. 

A.  m. 

A.  m. 

feet. 

/eft. 

feet. 

feet. 

feet. 

feet. 

1 
h.m. 

955 

345 
353 

9  07o 
9  14a 

4  166 
4  246 

3.6 
3.6 

4.8 
4.8 

2.2 
2.2 

5.5 
5.5 

1.8 
1.8 

2.8 
2.8 

10  02 

10  17 

406 

930a 

4  356 

3.7 

4.9 

2.2 

5.6 

1.8 

2.8 

10  31 

4  25 

9  44a 

4  556 

3.7 

4.9 

2.2 

5.6 

1.8 

2.8 

10  33 

4  27 

946a 

4  676 

3.8 

5.1 

2.3 

5.8 

1.9 

2.9 

10  38 

434 

9  52a 

5046 

4.0 

5.3 

2.4 

6.1 

1.9 

2.9 

10  43 

424 

943a 

4  436 

4.0 

4.8 

8.1 

6.8 

1.5 

4.0 

10  54 

427 

9  57o 

4456 

4.3 

5.2 

3.3 

7.1 

1.5 

4.1 

10  48 

4  24 

948a 

4  436 

3.9 

4.7 

3.0 

6.6 

1.4 

3.9 

10  40 

425 

938a 

4456 

3.7 

4.5 

2.9 

6.3 

1.4 

3.8 

11  37 

4  55 

10  35a 

5  166 

3.5 

4.2 

2.7 

6.1 

1.4 

3.7 



11  39 

608 

10  34a 

5  276 

3.9 

4.8 

3.0 

6.2 

1.3 

3.7 

6  40 

11  43 

6  07 

10  40a 

5  276 

4.0 

4.9 

8.1 

6.5 

1.4 

3.9 

7  06 

11  50 

6  16 

10  46a 

6  376 

3.6 

4.4 

2.8 

6.2 

1.4 

3.8 

12  05 

5  32 

11  05a 

5  516 

8.7 

4.5 

2.8 

6.3 

1.4 

3.8 

12  07 

5  34 

11  08a 

5536 

4.2 

5.1 

3.2 

7.1 

1.5 

4.0 

12  08 

5  37 

11  08a 

6566 

4.0 

4.8 

3.1 

6.8 

1.5 

4.0 

12  11 

5  42 

11  19a 

6026 

4.5 

5.4 

3.6 

7.3 

1.6 

4.0 

12  20 

6  00 

11  23a 

6  186 

4.3 

5.2 

3.3 

7.1 

li5 

4.1 

12  12 

544 

11  16a 

6026 

4.6 

5.6 

3.5 

7.5 

1.6 

4.2 

005 

6  10 

-1  016 

6  316 

3.3 

4.0 

2.6 

5.8 

1.3 

3.6 

0  33 

6  48 

-0  266 

7  076 

4.1 

5.0 

3.2 

6.8 

1.6 

4.0 

0  55 

7  12 

-0  216 

7  366 

2.5 

3.0 

1.9 

4.6 

1.2 

3.1 

000 

600 

-0  636 

6  176 

5.1 

6.2 

3.9 

8.2 

1.6 

4.5 

0  03 

6  14 

-0  476 

6  316 

5.7 

6.9 

4.4 

8.9 

1.8 

4.7 

0  15 

620 

-0  356 

6  376 

5.7 

6.9 

4.4 

8.9 

1.8 

4.7 

0  40 

650 

-0  086 

7  066 

6.2 

7.6 

4.8 

9.6 

1.8 

4.9 

Oil 

6  15 

-0  386 

6  316 

6.1 

7.4 

4.7 

9.4 

1.8 

4.9 

0  30 

6  45 

-0  196 

7  026 

6.0 

7.2 

4.6 

9.3 

1.8 

4.8 

0  13 

6  27 

-0  366 

6  446 

6.0 

7.2 

4.6 

9.8 

1.8 

4.8 

1144 

6  22 

10  45a 

5  456 

3.7 

4.5 

2.9 

6.0 

1.5 

3.5  1      6  59 

11  48 

630 

10  50a 

5  526 

3.8 

4.6 

8.0 

6.2 

1.5 

8.5    

000 

666 

-0  636 

6  156 

4.3 

5.2 

3.4 

7.1 

1.7 

8.9    

0  12 

606 

-0  426 

"6  266 

4.1, 

4.9 

3.2 

6.8 

1.6 

3.8   

0  15 

609 

-0  886 

6  296 

4.2 

5.0 

3.3 

6.9 

1.6 

3.9   

0  16 

607 

-0  806 

6  356 

4.0 

4.8 

3.1 

6.8 

1.5 

4.0    

055 

7  03 

0  046 

7226 

4.7 

5.6 

3.7 

7,6 

1.7 

4.1    

020 

6  35 

-0  286 

6  696 

4.5 

5.4 

3.5 

7.4 

1.7 

4.0    

0  36 

6  51 

-0  l&b 

7  116 

4.5 

5.4 

3.5 

7.4 

1.7 

4.0    

1  00 

7  09 

0  106 

7296 

4.8 

6.6 

3.7 

7.6 

1.7 

4.1    

1  10 

723 

0  196 

7  426 

4.7 

5.6 

3.7 

7.6 

1.7 

4.1    

1  36 

7  48 

0  436 

8086 

4.7 

6.6 

3.7 

7.6 

1.7 

4.1    

1  43 

8  10 

0636 

8296 

4.9 

6.9 

3.8 

7.9 

1.8 

4.2    

1  55 

822 

1  046 

8  416 

4.7 

5.6 

3.7 

7.6 

1.7 

4.1    

3  11 

9  59 

2  156 

10  206 

3.9 

4.7 

3.0 

6.6 

1.6 

8.7    

2  38 

9  21 

1  426 

9426 

3.9 

4.7 

8.0 

6.6 

1.6 

8.7    

7  21 

306 

5  526 

339a 

1.5 

1.8 

1.2 

3.2 

1.0 

2.3    

1133 

6  17 

10  36a 

5356 

4.3 

6.2 

3.3 

7.1 

1.6 

4.1  i 

11  23 

508 

10  24a 

5  276 

4.2 

6.1 

3.2 

7.1 

1.5 

4.0    

12  00 

560 

10  68a 

6  106 

8.7 

4.6 

2.9 

6.3 

1.4 

8.8    

11  19 

503 

10  17O 

6236 

3.8 

4.6 

2.9 

6.5 

1.4 

8.9   

1106 

4  49 

10  03a 

6096 

8.7 

4.5 

2.9 

6.8 

1.4 

3.8 

Tropic 
range. 


Mean  sea  level 
aboveplaneof— 

Varia- 
tion of 

T>    ^.    'm      .    the  com- 
Predic-!  Tropic     T>aaa 
tlons.     LLW.       *^* 


fea. 
3.4 
3.4 
3.4 
3.4 
3.5 

3.6 
4.3 
4.4 
4.2 
4.1 
4.0 


4.0 
4.2 
4.1 
4.1 
4.4 

4.3 
4.4 
4.4 
4.6 
3.9 

4.3 
3.4 

4.8 
6.1 
5.1 

5.3 
5.3 
5.2 
5.2 


3.8 
3.8 
4.3 
4.2 
4.2 


4.3 
4.5 
4.4 
4.4 


4.5 
4.5  , 
4.5 


4.6 
4.5 
4.1  , 


feet. 
2.8 
2.8 
2.8 
2.8  . 
2.9 

3.0 
8.4 
3.6 
3.3 
3.2 
3.1 


3.2 
3.2 
8.1 
3.2 
3.6 

3.4 
3.6 
3.6 

3.8 
2.9 

3.5 
2.4 
4.1 
4.5 
4.5 

4.8 
4.6 
4.6 
4.6 


2.9 
3.1 
3.5 
8.4 
3.5 


3.2 
3.6 
3.6 
8.6 


3.6 
3.6 


3.9 
3.8 
8.8 


4.1 
2.5 

3.3 
1.6 

4.4 
4.4 
4.1 
4.2 
4.1 

3.6 
3.5 
8.2 
8.3 
3.2 

feet.  ' 
3.0 
8.0 
8.0 
3.0 
3.1 

3.2 

3.9 

4.1  < 

8.8 

8.6 

8.6 


3.6 
3.7 
3.6 
«8.6 
4.1 

3.9 
4.2 
4.1 
4.4 
3.2 

4.0 
2.7 
4.8 
5.2 
5.2  I 

5.5  . 
5.4 
5.4 
5.4 


3.4 
3.5 
4.0 
3.8 
8.9 


3.7 
4.3 
4.2 
4.2 


4.8 
4.3 
4.8 


4.6 
4.3 
8.7 


3.7 

1.8 


4.1 
4.1 
8.6 
8.7 
8.6 


Eagt. 
o 
16.0 
16.0 
16.0 
16.5 
16.5 

16.5 
17.0 
17.0 
17.5 
17.5 
17.5 


17.6 
17.5 
17.5 
17.5 
17.5 

17.6 
17.5 
17.6 
17.6 
17. 6 

17.5 
17.5 
17.5 

17.5 
17.5 

17.6 
17.5 
17.5 
17.6 


18.0 
18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
17.0 


17.6 
17.6 
18.0 
18.0 
18.0 
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Google 
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Table  3.— TIDAL  DIFFERENCES 


1 

1 

2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 

16 

16 
17 
18 

1. 

20 
21 
22 

23 
24 

25 
26 

27 
28 
29 
80 

31 
32 
88 

34 
85 
36 
87 
88 

89 
40 
41 
42 
48 
44 

46 
46 
47 
48 
49 
50 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

1 

-1 

Ratio 

of 
range*. 

TAtl- 

tude. 

Longitude. 

Name. 

Time. 

Height. 

Arc.     Time. 

f9ge. 

HW. 

Timem 
li(f 

h.  m. 
-0  68 
-0  65 
-104 
-0  69 
-0  84 

-0  34 
-0  48 
-0  81 
-128 
-105 

-0  69 

-0  41 

-1  U 

.  -106 

-0  67 
-0  66 
-106 
-106 

-0  48 

000 

+0  40 

+161 

-0  08 

+0  14 

-0  80 
-0  88 

-0  49 
-0  46 
-0  82 
-0  19 

-0  27 
-0  08 
-0  81 

-0  29 
-0  09 
-0  17 
000 
-0  02 

+0  19 
+0  41 
+108 
+5  12 
+6  84 
+5  49 

+6  12 
+6  26 
+6  66 
+7  56 
+9  27 
+9  58 

LW. 

aridian, 
W. 

h.m. 

-  087 

-  083 

-  0  41 

-  084 

-  008 

-  0  14 

-  022 

-  006 

-  1  45 

-  121 

-  116 

-  066 

-  129 

-  126 

-  1  16 

-  1  00 

-  124 

-  066 

-  0  61 
+  0  01 
+  044 
+  119 

-  0  10 
+  027 

-  0  16 

-  049 

-  104 

-  108 

-  0  41 
-020 

-  080 

-  0  18 

-  044 

-  0  81 

-  0  12 

-  022 
000 

+  006 

+  080 
+  064 
+  1  16 
+  6  11 
+  706 
-♦-  7  17 

HW. 

LW. 

NORTH    AMERICA     fWMT 
CoA8T)--Continuea. 

OuiXT  coa«^-Continued. 
Point  Arenas  Light 

North. 
o    / 

88  67 

89  12 
89  16 
89  18 
89  26 

39  88 

40  02 
40  26 
40  38 
40  46 

40  46 
40  48 
4108 
4146 

42  08 
42  26 

42  44 
48  07 

43  21 

43  24 
48  26 
48  22 

48  41 
48  44 

44  01 
44  28 

44  87 
44  38 
44  86 

44  35 

45  09 

46  84 
46  40 

46  13 

We 
0       / 
123  44 
123  46 
123  47 
123  47 
1^49 

123  47 

124  03 
124  26 
124  19 
124  16 

124  18 
124  10 
124  09 
124  12 

124  16 
124  25 
124  80 
124  26 

124  21 
124  17 
124  14 
124  13 

124  12 
124  06 

124  07 
12106 

124  06 
124  04 
124  02 
124  01 

123  69 

123  57 
128  56 

124  05 

9L 

h.m. 
8  15 
8  16 
8  16 
8  16 
8  15 

8  15 
8  16 
8  18 
8  17 
8  17 

8  17 
8  17 
8  17 
8  17 

8  17 
8  18 
8  18 
8  18 

8  17 
8  17 
8  17 
8  17 

8  17 
8  16 

8  16 
8  16 

8  16 
8  16 
8  16 
8  16 

8  16 
8  16 
8  16 

8  16 
8  16 
8  16 
8  16 
8  16 

8  15 
8  14 
8  14 
8  14 
8  18 
8  13 

8  12 
8  12 
8  11 
8  U 
8  11 
8  11 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
Astoria .    .    . . 

158 
168 
158 
158 
168 

158 
168 
168 
167 
167 

167 
167 
167 
167 

167 
167 
167 
157 

157 
167 
167 
157 

167 
167 

167 
167 

157 
167 
167 
167 

167 
167 
157 

157 
157 
157 
157 
157 

157 
167 
157 
149 
149 
149 

149 
149 
149 
149 
149 
149 

Mean 
LowT 

feet. 
-O.b 
-0.8 
+0.2 
-0.1 
+0.1 

+0.2 
+0.2 
+0.1 
-2.3 
-2.5 

-2.8 
-2.1 
-2.1 
-1.9 

-2.1 
-2.1 
-1.9 
-2.6 

-1.9 
-2.9 
-2.7 
-2,8 

-1.6 
-L6 

-L4 
-0.7 

-0.7 
-0.6 
-0.8 
-0.1 

-0.7 
-0.1 
-0.5 

-0.5 
-0.8 
-0.3 
0.0 
+0.1 

-0.3 
-0.7 
-LI 
+L2 
0.0 
_n  Q 

Lower 
Voter. 

feeL 
0.0 
0.0 

+0.1 
0.0 

+0.1 

+0.1 
+0.1 
+0.1 
-0.8 
-0.4 

-0.8 
-0.8 
-0.8 
-0.2 

-0.2 
-0.2 
-0.8 
-0.8 

-0.8 
-0.4 
-0.4 
-0.8 

-0.2 
-0.2 

-0.2 
-0.1 

-0.2 

-0.2 

-0.1 

0.0 

-0.1 

0.0 

-0.2 

-0.2 

-0.1 

-0.1 

0.0 

0.0 

-0.1 
-0.1 
-0.2 
+0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.2 
-0.8 
-0.5 
-0.5 

0.87 
0.92 
LOS 
0.97 
LOO 

LOS 
LOS  ! 
LOO 
a69 
0.67  , 

0.69 
0.72 
a72 
0.73 

0.70 
0.70 
0.75' 
a66 

a76 
0.61 
a64 

Q,m 

0.78 

aao 

0.81 

a«i 
a92 

0.96 
0.97 
0.9S 

a  91 

0.98 
0.95 

0.96 

0.97, 

0.97 

LOOl 

1.02' 

0.97 

0.91 

0.86, 

L28 

0.99 

0.97 

0.84 
0.76 
0.68 
0.52 
0.29 
0.21 

Navarro  River  Entrance 

li  tUe  River  Harbor 

Mendocino  Bay 

Fort  Bragg  Landing 

Westport 

Shelter  Cove 

Cape  Mendocino  Biay 

Eel  River  Bar 

Humboldt  Bay  Bar 

Astoria 

Red  Bluff,  Humboldt  Bay 

Astoria 

Eureka,  Humboldt  Bay 

Astoria 

Trinidad  Harbor  Light 

Astoria 

Crescent  City  Light 

Astoria 

OREGON. 

Chetko  Cove 

Astoria 

Rogue  River 

Astoria 

Port  Orford 

Astoria 

Bandon,  Coquille  River 

Astoria 

Cooi  Bay. 
Coos  Bay  Bar 

Astoria 

Empire 

Astoria 

North  Bend 

Astoria .    , 

Marshfield 

Astoria 

Umpqua  River. 
Bar  at  Entrance 

Astoria 

Gardiner 

Astoria 

Outer  coast 
Siuslaw  River  Entrance 

Astoria 

Alseya  Harbor  Entrance 

Astoria 

Yaquina  Bay  and  Eiver. 
Bar  at  Entrance 

Astoria 

Newport 

Astoria 

Yaquina  City 

Astoria 

Oystervllle 

Astoria 

OiUercoatL 
Nestugga  Bav  Entrance 

Astoria 

Hobsonville,  Tillamook  Bay 

Nehalem  River  Entrance 

Astoria 

Astoria 

OREGON  AND  WASHINGTON. 

OolumMa  River. 
Columbia  River  Bar,  Oreg 

Astoria 

Point  Adams  (Clatsop)2_0reg 

Cape  Disappointment,  Wash 

Astoria,  Oreg 

46  12     123  69 

Astoria 

46  17 
46  11 
46  10 

46  18 
46  14 

124  08 
128  50 
123  55 

128  46 
123  a.*) 

Astoria 

Astoria 

Skeppernawin  Creek,  Oreg 

Astoria 

Tongue  Point.  Ofm^ 

Astoria 

Astoria 

Astoria 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

Marsh  Island  Creek,  Oreg 

Three  Tree  Point,  Wash 

46  16     12»  Rl 

Cathlamet.  Wash 

46  12 
46  11 
46  11 

46  08 
46  05 
46  00 
46  61 
46  39 
46  37 

123  23 
123  12 
123  11 

123  05 
122  56 
122  51 
122  48 
122  46 
122  39 

Eagle  Cliff,  Wash 

Oak  Point,  Wash 

Rinearson,  Oreg 

+  7  38     —ft  7 

Rainier,  Oreg 

+  7  69 
+  828 
+  928 
+10  55 
+1129 

-LI 
-L4 
-2.1 
-8.2 
-3.6 

Kalama,  Wash 

St.  Helens  Bar,  Oreg 

Willamette  River  Entrance,  Oreg.. 
Old  Fort  Vancouver,  Wash 

Digitized  by 


Google 
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Interval. 


Range  of  tide. 


e 


Mean. 


HWI. 


h.  m. 
10  36 
10  89 
10  30 

10  36 

11  00 

11  00 

10  60 

11  00 
11  10 
11  33 


17 
18 


19 
20 
21 
22 


23 

24 


26 
26 


29 
80 


34  . 
35 

36  j 
37 


39 
40 

42  ' 

43 

44 

46 
46 
47 
48 
49 
50 


11  11  39  ' 

12  11  67 

13  11  27 

14  11  33  • 


11  41 
1142 
11  82 
11  82 


11  66 
0  13 
068 
204 


006 
086 


12  09 
12  01 


11  60 
1164 

12  07 
12  20 


31  1  12  12  I 

32  '  12  31 

33  -  12  08 


12  10 
005 

12  22 
0  15 
0  12 

034 

0  67 

1  19 

1  63 

2  16 

2  81 

266 
308 

3  39 

4  40 
6  11 
6  42 


h.  m. 
4  21 
4  26 
4  17 
4  24 
4  50 

4  44 
4  36 
4  60 

4  65 
6  19 

526 

5  46 

6  11 
5  16 


6  25 
639 
6  16 
6  44 


5  49 

6  41 
724 

7  69 


6  80 

7  06 


6  25 
6  62 


6  87 
688 
6  00 
6  21 


I 


6  11 
623 
6  67 

6  10 
6  29 
6  19 
6  42 
6  46 

7  12  ; 

7  87  I 
7  69  . 
9  05  : 
10  01 
10  12 

10  34 

10  66 

11  25 
000 

1  30 

2  01 


Tropic. 

Mean 
(Mn). 

Tsr 

Neap 

(Npf. 

HHWI. 

LLWI. 

A.m. 

h.  m. 

feeL 

feet. 

feeL 

9  32a 

4  426 

3.4 

4.1 

2.6 

9  36a 

4466 

3.6 

4.4 

2.8 

930a 

4  366 

4.0 

4.8 

3.1 

933a 

4  446 

3.8 

4.6 

2.9 

10  00a 

5096 

8.9 

4.7 

3.0 

10  00a 

5036 

4.0 

4.8 

3.1 

960a 

4  546 

4.0 

4.8 

3.1 

10  00a 

6096 

3.9 

4.7 

3.0 

10  28a 

5  156 

4.4 

5.6 

3.2 

10  61a 

5396 

4.3 

5.3 

3.1 

10  67a 

5  466 

4.4 

6.5 

3.2 

11  16a 

6066 

4.6 

6.7 

3.3 

10  46a 

6  816 

4.6 

5.7 

3.3 

10  63a 

5  846 

4.7 

6.8 

3.4 

11  00a 

6  456 

4.6 

•  5.6 

3.2 

11  Ola 

5  596 

4.6 

5.6 

3.2 

10  62a 

6  346 

4.8 

6.0 

3.5 

10  50a 

6  046 

4.2 

5.2 

3.0 

11  16a 

6  086 

4.8 

6.0 

3.6 

-   0  816 

7026 

3.9 

4.8 

2.8 

0  106 

7  456 

4.1 

.6.1 

8.0 

1  226 

.  8  196 

4.4 

5.3 

3.2 

-0836 

6  486 

5.0 

6.2 

3.6 

-0036 

7  276 

6.1 

6.3 

3.7 

11  31a 

6  486 

6.2 

6.5 

8.7 

11  26a 

6096 

6.8 

7.2 

4.2 

11  14a 

6  646 

6.9 

7.3 

4.3 

11  19a 

6666 

6.1 

7.6 

4.4 

11  82a 

6  176 

6.2 

7.7 

4.6 

11  46a 

6  886 

6.3 

7.8 

4.6 

11  86a 

6286 

6.8 

7.2 

4.2 

1166a 

6406 

6.3 

7.8 

4.6 

11  83a 

6  146 

6.1 

7.6 

4.4 

11  35a 

6  276 

6.1 

7.6 

4.4 

-0306 

6  466 

6.2 

7.7 

4.5 

11  47a 

6  366 

6.2 

7.7 

4.5 

-0  226 

6  586 

6.4 

7.7 

4.8 

-0226 

7  026 

6.6 

8.1 

4.7 

-  0  016 

7296 

6.2 

7.7 

4.5 

0  216 

7  646 

6.8 

7.2 

4.2 

0  426 

8  176 

5.5 

6.8 

4.0 

1  136 

9  246 

4.9 

6.1 

3.5 

1  316 

10  236 

3.8 

4.7 

2.7 

1  466 

10  346 

3.7 

4.6 

2.7 

2  066 

10  686 

3.2 

4.0 

2.3 

2  186 

11  196 

2.9 

3.6 

2.1 

2  456 

11  516 

2.6 

3.2 

1.9 

3  396 

030a 

2.0 

2.5 

1.4 

4  466 

2  11a 

1.1 

1.4 

0.8 

5  046 

2  48a 

0.8 

:.o 

0.6 

Great 
tropic 

(Gc). 


/eet. 
6.9 
6.2 
6.8 
6.5 
6.6 

6.8 
6.8 
6.6 
6.5 
6.4 

6.6 
6.7 
6.7 
6.9 


6.5 
6.6 
7.0 
6.3 


7.0 
6.9 
6.1 
6.5 


7.3 
7.4 


7.6 
8.2 


8.3 
8.6 

8.7 
8.8 


8.2 
8.8 
8.6 


8.6 
8.7 
8.7 
9.0 
9.0 

8.7 
8.2 
7.9 
7.2 
5.8 
5.6 

6.0 
4.6 
4.2 
3.4 
2.1 
1.7 


Tropic  diurnal 
inequality. 


HWQ.  :  LWQ. 


feet. 
1.3 
1.4 
1.6 
1.4 
1.4 

1.6 
1.6 
1.4 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 


1.6 
1.6 
1.7 
1.6 


1.7 
1.6 
1.6 
1.6 


1.7 
1.7 


1.7 
1.8 


1.8 
1.9 
1.9 
1.9 


1.9 
1.9 
1.9 


1.9 
1.9 
1.9 
2.0 
1.9 

1.9 
1.8 
1.8 
1.7 
1.6 
1.5 

1.4 
1.8 
1.2 
1,1 
0.8 
0.7 


/eeL 
3.6 
3.8 
4.0 
3.9 
3.9 

4.0 
4.0 
3.9 
8.1 
3.0 

3.1 
3.1 
3.1 
3.2 


8.1 
8.1 
3.2 
3.0 


3.2 
2.9 
8.0 
3.1 


8.8 
8.8 


8.4 
8.6 


8.6 
3.6 
3.7 
3.7 


3.6 
3.7 
3.6 


3.6 
3.7 
3.7 
4.0 
3.7 

3.7 
3.5 
3.5 
3.3 
2.9 
2.8 

2.6 
2.5 
2.4 
2.1 
1.5 
1.3 


DIurn.lwavo.lM^Tp'S'n'lo'f^ 


Tropic 
HW 

inter- 
val. 


Tropic   Predic- 
range.     tions. 


A.  m. 


8  19 


feet. 
3.9 
4.1 
4.8 
4.2 
4.2 

4.3 
4.3 
4.2 
3.6 
3.6 

3.6 
3.6 
8.6 
3.6 


3.6 
3.6 
3.7 
3.4 


8.7 
8.3 
8.4 
3.6 


8.7 
3.8 


3.8 
4.0 


4.1 
4.1 
4.2 
4.2 


4.0 
4.2 
4.1 


4.1 
4.2 
4.2 
4.3 
4.3 

4.2 
4.0 
3.9 
3.7 
3.3 
3.2 

3.0 
2.8 
2.7 
2.4 
1.8 
1.5 


Tropic 
LLW. 


Varia- 
tion of 
the  com 
pass. 


feet. 
3.0 
3.1 
3.4  I 
3.2 
3.3 

3.4 
3.4 
3.3 
3.8 
3.2 

3.3 
3.4 
3.4 
3.6 


3.4 
3.4 
3.5 
3.2 


3.6 
3.0 
3.1 
8.8 


3.7 
3.7 


3.8 
4.2 


4.2 
4.8 
4.4 
4.5 


4.2 
4.6 
4.8 


4.3 
4.4 
4.4 
4.6 
4.6 

4.4 

4.2 
4.0 
3.6 
2.9 
2.8 

2.6 
2.3 
2.1 
1.7 
1.1 
0.9 


feet. 
3.8 
3.6 
3.9 
3.7 
3.8 

3.9 
3.9 
3.8 
3.6 
3.6 

3.6 
3.7 
3.7 

3.8 


3.6 
3.6 
8.8 
3.6 


8.8 
8.3 
3.4 
3.6 


4.0 
4.0 


4.1 
4.5 


4.7 
4.7 
4.8 
4.9 


4.6 
4.9 
4.7 


4.7 
4.8 
4.8 
4.9 
4.9 

4.8 
4.6 
4.3 
3.9 
3.2 
3.1 

2.8 
2.6 
2.4 
1.9 
1.2 
1.0 


Ecuft. 
o 
18.0 
18.6 
18.6 
18.6 
18.6 

19.0 
19.0 
19.0 
19.0 
19.6 

19.5 
19.5 
19.5 
20.0 


20.0 
20.0 
20.0 
20.6 


20.5 
20.5 
20.5 
20.5 


21.0 
21.0 


21.5 
21.6 


21.5 
21.6 
21.5 
21.6 


22.0 
2?.0 
22.0 


22. 5 
22.6 
22.6 
22.  F 
22.6 

22.6 
22.6 
22.5 
22.6 
22.6 
22.5 

22.6 
22.0 
22.0 
22.0 
22.0 
22.0 
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TABLE  3.— TIDAL  DIFFERENCES 


23 


33 
34 
35 
86 


4-J 

I  43 

41 


Station. 


NORTH  AMERICA  (Wbbt 
Coast)— Continued. 

WAUHINQTON— continued. 

Columbia  /itrcr— Continued. 

Willapa  Bav  Bntrance 

South  Bend,  Willapa  Bay 

OystervlUe,  Willapa  Bay 

Sealand,  Willapa  Bay 

Orays  Harbor  Entrance 

Hoquiam,  Grays  Harbor 

Laidlaw.  Grays  Harbor 

Destruction  Island 

Quillihute  River 

Cape  Alava  (Flattery  Rocks) 

Juan  de  Fuoa  Strait 

Cape  Flattery  Lt,  Tatoosh  Island. 

NeahBay 

Pysht  River  Entrance 

Port  Angeles 

New  Dungeness  Light 

Washington  Harbor 

Port  Discovery 

Smith  Island  Light 

Partridge  Point 

Admiralty  InleL 

Port  Townsend 

Manowstone  Point 

Oak  Bay 

Hood  OanaL 

Port  Ludlow 

Port  Gamble 

Seabeck 

Union  City v 

Puget  Sound, 

Point  No  Point  Light 

Port  Madison 

West  Point  Light,  Shilshole  Bay.. 

Seattle,  Elliott  Biiy 

Port  Bl  ake  1  y 

Bremerton,  Port  Orchard  Naval  Sta 

Tacoma 

Steilacoom 

Dofllemver  Point.  Bndd  Inlet 

Olympia,  Budd  Inlet 

Pofsciwion  Sound  and  Port  Sutan. 

Muckilteo 

Tnlalip 

Livingston  Bay 

Saratoga  Pagaage. 

Holmes  Harbor 

Coupcville 

SkagU  Bay. 

Utsalady 

Ia  Conner 

Deception  Pass 

Rosario  Strait,  dc. 

Burrows  Bay,  Allan  Island 

Anacortes,  FIdalgo  Island 

Thatcher  Pnx«i.  Decatur  Lsland 

Peavine  Pa.s8,  Obstruction  Island  . 
Strawberry  Bay,  Cypress  Island... 
Eagle  Harbor.  Cypress  Island 


Geographic  podtlon. 


Lati- 
tude. 


North. 
o  / 
46  38 
46  40 
46  82 
46  29 
46  54 


Longitude. 


Arc.  Time. 


124  06 

123  48 

124  02 
124  02 
124  10 


Megt, 

Ju  m. 
8  16 
8  15 
8  16 


46  58 

46  52 

47  40 

47  53 

48  10 

48  23 
48  22 
48  13 
48  08 
48  11 

48  04 
48  02 
48  19 
48  14 

48  07 
48  06 
48  01 

47  56 

123  53 

124  05 
124  80 
124  89 
124  44 


124  44 
124  38 
124  07 
128  26 
123  07 

123  02 
122  52 
122  51 
122  46 


122  45 
122  41 
122  43 


122  41 
47  51  12-2  U 
47  38  ;  122  49 
47  21  I  128  06 


I 


47  S*) 

47  42 

47  39 

47  37 

47  36 

47  34 

122  32 
122  32 
122  26 
122  20 
122  31 


122  37 
47  16  I  122  26 
47  11  122  36 
47  08  I  122  54 
47  04  122  54 


47  57  122  18 

48  03  122  17 
48  14  I  122  27 


48  03 
48  13 


48  15 
48  -23 
48  25 


122  38  I 

122  41 


I 


48  29 
48  31 
48  32 
48  36 
4H  34 
48  3.') 


122  42 

122  86 
122  48 
122  4<S 
122  4a 
122  42 


8  16 
8  17 

8  16 
8  16 
8  18 
8  19 
8  19 


8  19 
8  19 
8  16 
8  14 
8  12 

8  12 
8  11 
8  11 
8  11 


8  11 
8  11 
8  11 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
8  09 
8  10 

8  10 
8  10 
8  10 
8  12 
8  12 


8  09 
8  09 
8  10 


8  10 
8  11 


Standard  port  for 
reference. 


Name. 


122  30  8  10 
122  80  8  10 
122  37       8  10 


Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
PortTown«end. 
Port  Townsend - 


Port  Townsend. 
Fort  Townsend. 
Port  Townsend . 
Port  Townsend. 


PortTown.send., 
Port  Townsend., 
Port  Townsend., 
Port  Townsend., 
Port  Townsend., 

Port  Townsend . , 
Port  Townsend . , 
Port  Townsend., 
Port  Townsend., 
Port  Townsend. , 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend . 
Port  Townsend. 
Port  Townsend. 


Page. 


167 
167 
167 
167 
157 

157 
157 
157 
157 
157 


157 
167 
167 
161 
161 

161 

161 
161 
161 


161 
161 
161 


161 
161 
161 
161 


161 
161 
161 
161 
161 

161 
161 
161 
161 
161 


161 
161 
161 


161  , 
161  I 


8  11  Port  Townsend. 
8  10  Port  Townsend. 
8  11  I  Port  Townsend. 
8  11  I  Port  Townsend. 
8  11  Port  Townsend. 
8  il  '  Port  Townsend. 


Tidal  differences. 


Time. 


HW.         LW. 


Time  meridian, 
ltCf>  W. 

A.  m. 
-0  41 
-0  07 
-Oil 
-0  01 
-0  56 

-0  18 
-0  13 
-0  44 
-0  88 
-0  86 


-0  22 
-0  20 
+0  35 
-1  06 
-0  67 


h.m. 

-0  14 

+0  80 

+0  21 

+0  81 

-0  28 

+0  12 

-0  10 

-0  87 

-0  18 

-0  29 

-0  08 

-Oil 

+103 

-188 

-104 

-0  40 
-0  28 
-0  07 
-0  01 


000 
+0  09 
+0  11 


+0  13 
+0  16 
+  0  47 
+0  82 


+0  19 

+0  32 

+0  33 

+0  83 

+0  87 

+0  39 

+0  44 

+0  58 

+1  05 

+1  09 

+0  36 

+0  26 

+0  51 

+0  29  I 
+0  32 


-0  29 
-0  20 
-0  04 
-0  02 


0  00 
+0  15 
+0  19 


+0  24 
+0  27 
f  1  01 
+0  69 


+0  29 
+0  50 
+0  67 
+0  69 
+0  66 

+102 
+1  12 
+1  31 
+1  43 
+1  49 


+0  51 
+1  08 
+0  66 


Height. 


HW.      LW 


RaUo 

of 
ranges- 


Mean  Lower 
Low  Water. 

feeL 
-0.8 
+L1 


+L0 
+L0 
+0.5 

+L9 
+0.6 
+0.9  ' 
+0.8  I 
+0.7 


-0.9 
-0.8 
-1.8 
-2.9 
-3.8 


SeeL 
-0.1 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


-0.2 
-0.2 
-0.2 
-2.2 
-2.4 


-2.5  -2.2 

-2.4  -2.2 

-2.7  -2.3 

-2.3  -2.2 

Two  feet  belaw 
Meiin  Ijfnrer 
Low  Water. 

0.0  I  0.0 
+0.4  0.0 
+L0        0.0 


+1.4 
+1.9 
+3.4 
+3.6 


+0.2 
+0.3 
+0.6 
+0.6 


I 


+1.8 
+2.5 
+2.6 
+2.8 
+3.0 

+2.6 
+3.6 

+4.8 
+6.7 
+6.8 


+0.2 
+0.1 
+0.2 
+0.2 
+0.2 

0.0 
+0.6 
+0.8 
4-1.1 
+1.0 


+2.7  +0.2 
+2.5  +0.1 
+4.6  I  +0.8 


+0  67     +4.0     +0.6 
+1  08     +8,6     +0.6 


161 

+0  32  1 

+103 

161 

+0  37 

+106  ; 

161 

+0  17  1 

+0  32  1 

161 

+0  16 

+0  13 

161 

+0  14 

+0  46 

161 

+0  38  p 

+0  28 

161 

+0  41 

+0  28 

161 

+0  33  1 

+0  28 

161 

+0  43 

+0  58 

+8.8 

+3.1 

0.0 


+0.6 
+0.5 
-0.2 


Mean  Lower 
Low  Water. 

-2.0 
-0.6 
-1.8 
-1.6 
-1.9 
-1.6 


nater. 
1   -2.2 

L02 

-1.8 

L24 

1  -2.0 

L06 

-2.0 

L08 

-2.1 

1.04 

-2.0 

1 

L08 
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Interval. 


Mean. 


Tropic. 


HWI. 


10 


11 
12 
13 
14 
15 

16 
17 
18 
19 


20 
21 
22 


23 
.  24 

26 


27 
28 
29 
30' 
31 

82 
33 
34 
35 
36 


37 


;  40 
41 


42 
43 
44 


45 
46 

'47 

148 

49 

ioO 


A.m. 
000 
046 
085 
045 

12  15 

026 
004 
12  00 
12  18 
12  07 


008 
000 

1  17 

2  10 
242 

806 
8  19 
840 

3  46 


3  47 
856 
868 


400 
403 
484 
4  18 


407 
420 
421 
422 
4  25 

427 
482 
446 
4  51 
455 


425 
4  15 
489 


4  17 
4  19 


420 
425 
405 


408 
402 
425 
428 
420 
430 


LWL 


h.  m. 
600 
6  85 
6  30 
6  40 
6  4.5 

6  28 
628 
555 
600 
602 


6  16 

6  18 

7  16 

8  23 
834 

9  02 
9  12 
928 
9  30 


9  32 
9  47 
9  51 


956 
10  00 
10  33 
10  30 


10  02 
10  23 
10  80 
10  83 
10  29 

10  85 

10  46 
1104 

11  14 
11  20 


10  26 
10  42 
10  29 


10  30 
10  86 


10  36 
10  89 
10  05 


9  45 
10  19 
10  00 
10  00 
10  00 
10  30 


HHWI.      LLWI. 


I 


h.  in. 
-0366 
0  136 
0036 
0  136 
11  42a 

0046 
-  0  296 
1128a 
11  45o 
1185a 


0286 
0366 
0396 

3  4la 

4  39a 

4  55a 

5  07a 
5  35a 
5  38a 


539a 
5  S7a 
586a 


535a 
535a 
558a 
5  42a 


5  40a 
538a 
533a 
5  84a 
5  51a 

5  49a 
655a 
605a 
604a 
608a 


556a 
544a 
559a 


6  89a 
5  42a 


546a 
5  51a 
560a 


5  48a 
600a 

6  09a 
6  11a 
6  Wa 
6  13a 


A.  m. 
6  176 
6506 
6  456 
6  556 
6  016 

6  426 
6446 
6  116 
6  166 
6  186 


6346 
6356 
7346 
8  166 
8  276 

8566 
9066 
9296 
9346 


9256 
9  416 
9456 


9506 
9556 
10  286 
10  256 


9  576 
10  186 
10  206 
10  246 
10  246 

10  306 
10  406 

10  596 

11  106 
11  166 


10  206 
10  376 
10  246 


10  256 
10  806 


Bange  of  tide. 


Mean 
(Mn). 


10  316 

10  346 

9596 

9  396 

9  546 

9  546 

9  546 

9  5-16 

10  246  j 


/ect. 
6.2 
7.6 
7.4 
7.4 
6.9 

8.3 
7.0 
7.3 
6.7 
7.1 


6.7 
5.8 
5.3 
4.4 
4.2 

4.8 
4.9 
4.7 
5.0 


5.1 
5.6 
6.0 


6.3 
6.7 
8.0 
8.1 


6.6 
7.6 
7.6 
7.7 
7.8 

7.8 
8.2 
9.2 
10.7 
10.8 


7.6 
7.6 
9.0 


8.5 
8.2 


7.9 
7.7 
6.2 


5.2 
6.3 
5.4 
5.5 
5.3 
5.5 


feet. 
7.7 
9.3 
9.2 
9.2 
8.6 

10.8 
8.7 
9.1 
8.3 
8.8 


7.1 
7.2 
6.6 
5.8 
5.0 

5.8 
5.9 
5.6 
6.0 


6.1 
6.7 
7.2 


7.6 
8.0 
9.6 
9.7 


7.9 
9.0 
9.1 
9.2 
9.4 

9.4 
9.8 
11.0 
12.8 
13.0 


9.1 
9.0 
10.8 


10.2 
9.8 


9.5 
9.2 
6.2 


6.2 
7.5 
6.6 
6.6 
6.4 
6.6 


Neap 
(NpJ. 


/eel, 
4.5 
5.4 
6.8 
5.3 
5.0 

6.0 
5.0 
5.3 
4.8 
6.1 


4.1 
4.2 
8.8 
3.4 
3.3 

3.7 
8.8 
8.7 
8.9 


8.9 
4.4 
4.7 


4.9 
5.2 
6.2 
6.8 


6.2 
5.8 
6.9 
6.0 
6.1 

6.1 
6.4 
7.2 

8.4 

8.4 


6.9 
5.8 
7.0 


6.6 
6.4 


6.2 

6.0 

4.1 


4.1 
5.0 
4.2 
4.3 
4.1 
4.3 


Great 
tropic 
(Gc). 


feet. 
8.7 
10.3 
10.2 
10.2 


11.2 
9.7 

10.0 
9.8 

9.8 


8.1 
8.2 
7.7 
8.3 
8.2 

9.1 
9.3 
9.0 
9.4 


10.0 
10.3 
10.8 


11.8 
11.8 
13.6 
18.7 


11.7 
12.5 
12.6 
12.7 
13.3 

13.3 
13.8 
15.2 
17.1 
17.3 


12.6 
12.5 
14.9 


14.3 
18.9 


13.5 
13.2 
9.7 


9.7 
11.3 
10.0 
10.1 

9.9 
10.1 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
1.9 
2.1 
2.1 
2.1 
2.0 

2.2 
2.0 
2.0 
2.0 
2.0 


1.8 
1.8 
1.8 
1.0 
0.9 

1.0 
1.0 
1.0 
1.0 


1.2 
1.1 
1.1 


1.2 
1.2 
1.8 
1.8 


L2 
1.8 
1.4 
1.4 

1.8 

1.3 
1.8 
1.4 
1.5 
1.5 


1.4 
1.8 
1.4 


1.8 
1.8 


1.8 
1.8 
1.0 


1.0 
1.2 
1.1 
1.1 
1.1 
1.1 


LWQ. 


feet. 
3.7 
4.0 
4.0 
4.0 
3.9 

4.2 
8.9 
4.0 
8.8 
3.9 


8.5 
8.5 
8.4 
7.5 
7.1 

7.6 
7.7 
7.5 
7.8 


8.8 
8.2 

8.5 


8.7 
9.0 
9.8 
9.9 


8.9 
8.5 
8.6 
8.7 
8.8 

8.0 
9.9 
10.5 
11.8 
11.4 


8.6 
8.6 
10.4 


10.1 
9.9 


9.7 
9.6 
7.9 


7.9 

8.7 

8.1' 

8.1 

8.0 

8.1 


Diurnal  wave. 


I  Mean  sea  level 
above  plane  of — 


Tropic 
HW 

inter- 
val. 


926 


962 


Tropic 
rangre. 


/ecL 
4.2 
4.6 
4.6 
4.6 
4.4 

4.8 
4.4 
4.5 
4.3 
4.4 


4.0 
4.0 
8.9 
7.6 
7.1 

7.6 
7.7 
7.6 
7.8 


8.1 

8.2 
8.5 


8.7 
9.0 
,9.8 
9.9 


8.9 
8.5 
8.6 
8.6 
8.8 

8.0 

9.9 

10.5 

11.8 

11.4 


8.6 
8.5 
10.4 


10.1 
9.9 


9.8 
9.6 
7.9 


7.9 

8.8 
8.1 
8.2 
8.0 
8.2 


Predic- 
tions. 


feet. 
4.4 
5.2 
5.1 
5.1 
4.8 

5.6 
4.9 
5.0 
4.7 
4.9 


4.1 
4.1 
8.8 
4.8 
4.6 

5.0 
6.1 
4.9 
6.2 


7.4 
7.6 
7.9 


8.2 
8.5 
9.4 
9.5 


8.4 
8.7 
8.8 
8.9 
9.0 

8.7 
9.6 
10.2 
11.8 
11.3 


8.8 
8.7 
10.1 


9.7 
9.6 


9.8 
9.2 
7.8 


6.3 
6.2 

6.6 
5.6 
5.4 
5.6 


Tropic 
LLW. 


Varia- 
tion of 
thecom- 


feet. 
4.8 
5.6 
5.5 
5.5 
5.2 

6.0 
5.3 
6.5 
6.2 
5.3 


4.4 
4.6 
4.2 
6.7 
5.3 

6.8 
6.9 
6.7 
6.0 


6.8 
6.6 
6.8 


7.1 
7.4 
8.4 
8.5 


7.8 
7.6 
7.7 
7.8 
8.3 

8.6 
8.6 
9.8 
10.5 
10.6 


7.7 
7.6 
9.1 


8.9 
8.6 


8.4 
8.8 
6.2 


6.2 
7.1 
6.3 
6.4 
6.3 
6.4 


Eaat. 
o 
23.0 
23.0 
28.0 
23.0 
23.0 

23.0 
23.0 
23.5 
24.0 
24.0 


24.0 
24.0 
24.0 
24.0 
24.0 

24.0 
24.0 
24.0 
24.0 


23.6 
23.5 
23.6 


23.5 
28.6 
28.6 


23.6 
23.6 
23.0 
28.0 
23.0 

28.0 
28.0 
28.0 
28.0 
23.0 


28.5 
28.5 
28.6 


28.6 
24.0 


28.5 
24.0 
24.0 


24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

Station. 

Geogr 
Lati- 

aphic position. 

Standard  port  for 
reference. 

T 
Ti 
HW. 

Tianem 

A.m. 
+102 
+0  42 

+0  47 
+0  57 
+0  69 

+108 
+106 

+109 
+112 

-0  18 
-0  08 

-0  16 
-0  19 
+0  06 
+0  81 

+6  60 
+6  89 
+8  82 
+120 

+120 

+126 
+147 
+126 
+185 
+148 

+154 
+2  05 

+0  68 
+1  11 
+2  18 

+106 
+2  02 
+2  05 
+8  02 
+2  02 

+8  16 
+108 
-0  57 
+3  03 
+8  55 

+8  45 
+8  15 
+3  15 
+2  46 
+2  12 

+2  02 
+184 
+127 
+1  19 
+1  19 

Idal  diflferences. 

Ratio 

of 
ranges.! 

1 
1 

j 

LIO 
L06 

L04 
L02 
LQ2 

1.02 
1.04 

1.10 
1.12 

0.96 
LOS 

L02 
L06 
L12 
L12 

0.68 
0.74 
0.65 
L16 
L16 

L16 
L26 
l!l8 
L81 
L8S 

1.51 
L66 
L65 
L71  ■ 
Lfi9 

L78 
L88 
L98 
L98 
L98 

L96 
L20 
LS8 
L48 
L62 

L42 
L49 
L49 

L«2 
L42 

L87 

L64 
L49 
L49 
L49 

luongltude. 

Name. 

Page. 

me. 
LW. 

Height. 

tude. 

1    Arc. 

1 

Time. 

HW.      LW. 

1 

2 

8 
4 
5 

6 

7 

8 
9 

10 
U 

12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
38 
89 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

NORTH  AMERICA  (Wkst 
Coast)— Continued. 

WABHi  NOTON— continued. 

PadiUa  Bay. 

Bayvlew               ................... 

North. 
o    t 
48  29 
48  82 

48  85 
48  40 
48  43 

48  46 
48  47 

48  65 

49  00 

48  27 
48  88 

48  29 
48  87 
48  41 
48  47 

48  26 
48  25 
48  25 
48  52 
48  46 

48  60 

49  00 
49  05 
49  20 
49  17 

49  29 
49  41 
49  10 
49  16 
49  88 

49  87 

50  01 
60  16 
60  17 
60  23 

60  05 
60  05 
60  08 
50  20 
60  24 

60  81 
50  29 
50  82 
50  81 
60  84 

50  42 
60  86 
50  42 
60  44 
50  46 

Wt 
o     / 
122  29 
122  33 

122  82 
122  80 
122  81 

122  48 

122  42 

122  45 
122  46 

122  68 

123  07 

128  04 
128  06 
128  14 

122  68 

123  27 
123  28 
128  13 
123  18 
123  87 

128  86 
123  48 
128  16 
123  16 
128  11 

128  24 
123  13 

123  57 

124  10 
124  08 

124  61 

124  57 

125  07 
125  05 
125  09 

124  52 

125  16 
125  23 
125  20 
125  89 

125  38 
125  47 

125  48 

126  04 
126  17 

126  11 
126  42 
126  40 
126  42 
126  45 

8  10 
8  10 

8  10 
8  10 
8  10 

8  11 
8  11 

8  11 
8  11 

812 
8  12 

8  12 
813 
8  13 
8  12 

8  14 
8  14 
8  13 
8  18 
8  14 

8  14 
8  15 
8  18 
8  18 
8  18 

8  14 
8  13 
8  16 
8  17 
.  8  16 

8  19 
820 
820 
820 
8  21 

8  19 
8  21 
822 
8  21 
823 

823 
823 
823 
8  24 
825 

825 
827 
8  27 
8  27 

Port  Townsend. . . 
PortTownsend... 

Port  Townsend . . . 
PortTownsend... 
PortTowBssnd... 

PortTownsend... 
PortTownsend... 

PortTownsend... 
PortTownsend... 

Port  Towiuwnd. . . 
PortTownsend... 

PortTownsend... 
Port  Townsend . . . 
PortTownsend... 
PortTownsend... 

Port  Townsend . . . 
PortTownsend... 
PortTownsend... 
PortTownsend... 
PortTownsend... 

PortTownsend... 
Port  Townsend . . . 
PortTownsend... 
Port  Townsend . . . 
PortTownsend... 

PortTownsend... 
Port  Townsend . . . 
PortTownsend... 
PortTownsend... 
PortTownsend... 

Port  Townsend . . . 
Port  Townsend . . . 
PortTownsend... 
PortTownsend... 
PortTownsend... 

PortTownsend... 
PortTownsend... 
PortTownsend... 
Sitka 

161 
161 

161 
161 
161 

161 
161 

161 
161 

161 
161 

161 
161 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
165 
165 

165 
165 
165 
165 
165 

165' 

165  ' 
165 
165 
165 

endian. 

Km. 
+1  17 
+1  07 

+0  57 
+0  66 
+0  67 

+101 
+118 

+128 
+188 

-0  09 

+0  17 

-0  01 
+0  06 
+0  26 
+0  52 

-0  86 
-0  82 
-0  84 
+146 
+146 

+158 
+2  17 
+168 
+2  06 
+2  81 

+2  29 
+2  60 
+188 
+161 
+148 

+186 
+2  87 
+2  87 
+2  02 
+2  61 

+4  11 
+0  68 
-0  80 
+2  21 
+4  08 

+8  61 
+8  28 
+8  28 
+2  51 
+2  15 

+2  05 
+1  86 
+1  29 
+1  20 
+120 

Mean 
Low] 

fea. 

-L6 
-1.8 

-1.9 
-2.0 
-2.0 

-2.0 
-1.9 

-1.6 
-2.0 

-2.2 
-L6 

-2.0 
-L8 
-L4 
-L4 

-5.4 
-6.4 
-6.7 
-L8 

-L8 

-1.8 
-0.7 
-1.8 
-0.5 
-0.8 

+0.7 
+1.5 
+1.5 
+1.9 
+L7 

+2.8 
+2.9 
+8.5 
+3.6 
+8.5 

+8.6 
-0.9 
-0.1 
+4.1 
+6.2 

+8.7 
+4.2 
+4.2 
+5.'/ 
+8.7 

+3.3 
+4.6 
+4.2 
+4.2 
+4.2 

Lower 
Waier. 

feeL 
-2.0 
-2.0 

-2.1 
-2.2 
-2.2 

-2.2 
-2.1 

-2.0 
-2.6 

-2.2 
-2.0 

-2.2 
-2.0 
-2.0 
-2.0 

-Z2 
-2.8 
-2.2 
-2.1 
-2.1 

-2.1 
-2.0 
-2.2 
-2.1 
-2.0 

-1.9 
-1,8 
-L8 
-1.7 
-1.8 

-1.7 
-1.6 

z\X 

-1.5 

-1.5 
-L9 
-1.8 
+0.8 

+a4 

+0.8 
+0.4 
+0.4 
+0.4 
+0.8 

+0.3 

+a4 

-rO.4 
+0.4 
+0.4 

Hat  Island 

BeUingham  Bay. 

WUllam  Point.  Samish  Island 

Chnckanut  Bay  r».T , ^rr 

Bellinffham  ..', 

Lummi  Bay. 
Point  MiirleT 

Sandy  Point 

aeorgia  StraU. 
Birch  Bay 

Drayton  harbor,  SemlAmoo  Bay . . . 

San  Juan  Channd, 

Cattle  Point,  San  Juan  Island 

G?een  Point,  Spieden  Island 

Haro  StraU. 

Kanaka  Bay,  San  Juan  Island 

Roche  Harbor,  San  Juan  Island. . . . 
Turn  Point,  Stuart  Island 

Alden  Point,  Patos  Island 

BRITISH  COLUMBIA. 

*Esqulinalt  Harbor,  Vancouyer  I . . . . 
•Victoria  Harbor,  Vanoouyer  Island. 
•Discovery  Island  Light 

Active  Pass  Mavne  Island 

Cowlchin  Harbor,  Vancouver  I . . . . 

Oyster  Harbor,  Vancouver  Island . . 
North  Sand  Heads  Light.  Fraser  R. 
Atkinson  Point  Lt,  Burrard  Inlet. . 
Vancouver,  Burrard  Inlet 

Port  Graves,  Gambler  I.,  Howe  8d  . 
Watts  Point,  Howe  Bound 

Nanalmo  Harbor,  Vancouver  I 

Nanooee  Harbor,  Vancouver  I 

Pender  Harbor,  Malaspina  Strait .. 

Port  Augusta,  Vancouver  Island . . . 
Baker  Piunage,  Hernando  Island.. . 

Surge  Narrows,  Read  Island 

Rendezvous  Islands 

Stuart  Island  Bute  Inlet 

Waddlngton  Harbor,  Bute  Inlet ... 
Gowlland  Har,  Discovery  Passage. 
tSEYMouR  Narrows,  Discovery  P .. 
Cameleon  Harbor,  NodalesChan  .. 

Beaver  Creek.  Loughboro  Inlet .... 
Forward  Harbor 

Sitka 

Sitka 

Sitka 

Topaz  Harbor 

Sitka 

Port  Neville 

Sitka 

Port  Harvey,  Call  Creek 

Sitka 

Sergeaunt  Pasmge 

Sitka 

Farewell  Harbor,  Blackflsh  8d 

Dusky  Cove,  Bon  wick  Island 

Sunday  Harbor,  Crib  Island 

Cullen  Harbor,  Fife  Sound 

Sitka 

Sitka 

Sitka 

827 

Sitka 

1 

•As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  wateis 
at  Port  Townsend. 

fThe  time  of  slack  water  at  Seymour  Narrows  l.s  given  in  Table  9  of  this  volume. 
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Interval. 


Mean. 


HWI.      LWI 


10 

u 


12 
13 
14 
16 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
|30 

31 
32 
33 
i  34 
35 

36 
37 


40 

41 
42 
43 
44 

46 

46 
47 

48 
49 

I  50  I 


h.m. 
450 
480 


436 
4  45 

4  47 


460 
453 


466 
459 


328 
3  43 


330 
335 

3  51 

4  17 


505  I 
6  04  I 

5  10  ; 
5  30  > 
5  11  j 
5  20  I 
5  28  I 

5  38 
550  I 
4  40  I 
452  I 
500 

4  45 

5  40 
545 
650 
542 

655 
4  45 
2  39 
260 
8  40 

830 
8  00 
800 
280 
155 

145 
1  15 
108 
100 
100 


h.m. 
10  50 
10  40 


10  80 
10  28 
10  30 


10  33 
10  45 


10  58 

11  10 


9  22 
948 


980 
986 
956 
10  28 


8  14 
'8  31 
'8  41 
1  15 
11  16 

11  22 
11  45 
11  23 

11  35 

12  01 

11  58 

12  20 

11  a5 

11  18 
11  15 

11  00 

12  00 
12  00 

1  00 
12  13 

1  10 
10  15 

8or> 

8  20 
10  00 

9  48 
920 
9  20 
8  47 
8  10 

800 
7  29 
722 
7  18 
7  13 


Tropic. 


HHWI.      LLWI, 


h.m. 
6  31a 
6  14a 


6  19a 
680a 
6  32a 


6S5a 
6  37a 


6  375 
6  375 


5  165 
5265 


5  155 
5  195 
5  326 
5586 


0  015 
-0  105 

1  445 
6  435 
6  425 

6485 
7055 
6455 
6  496 

6  566 

7  016 
7096 
5596 
6  106 
6  186 

6006 
.6  546 
7006 

8  106 
6  546 

8  076 
6226 

1  146 
6  406 
3  116 

3006 

2  316 
2  316 
2026 
1  256 

1  146 
0  466 
0  396 
0  316 
0  316 


h,m. 
10  445 
10  345 


10  245 
10  226 
10  245 


10  276 
10  395 


10  525 

11  016 


9  155 
9  425 


9  245 
9806 
9605 
10  176 


8465 
8506 
8  496 
11  096 
11  096 

11  166 
11  896 
11  156 
11  286 
11  585 

11  515 

12  145 

10  596 

11  126 
11  006 

10  545 

11  526 

11  546 
1  03a 

12  076 

1  04a 
11  096 
8  266 

8  326 
10  116 

10  006 

9  316 
9  316 
8  586 
8  226 

8  126 
7  406 
7  336 
7  246 
7  246 


Range  of  tide. 


1  Tropic  diurnal 
inequality. 


Mean 
(Mn). 


feet. 
5.B 
5.4 


5.8 
5.2 
5.2 


5.2 
,5.3 


5.6 
5.7 


5.0 
5.5 


5.2 
5.4 
5.7 
5.7 


2. 

I. 

5.9 
5.9 

5.9 
6.4 
6.0 
6.7 
6.8 

7.7 
8.4 
8.4 
8.7 
8.6 

9.1 
9.6 
10.1 
10.1 
10.1 

10.1 
6.1 
6.8 
11.4 
12.5 

11.0 
11.6 
11.5 
12.5 
11.0 

10.6 
11.9 
11.5 
11.5 
11.5 


Spring 
(8g). 


feet. 
6.7 
6.5 


6.4 
6.2 
6.2 


6.2 
6.4 


6.7 
6.8 


6.0 
6.6 


6.2 
6.5 
6.8 
6.8 


3.2 
3.0 
7.0 
7.0 

7.0 
7.6 
7.0 

7.8 
8.2 

9.0 
9.8 
9.8 
10.2 
10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

11.8 
7.2 
8.0 
15.7 
15.7 

14.1 
14.7 
14.7 
16.0 
14.1 

13.6 
15.2 
14.7 
14.7 
14.7 


Noap 
(Np). 


Jed. 
4.4 
4.2 


4.1 
4.1 
4.1 


4.1 
4.1 


4.4 
4.5 


8.9 
4.3 


4.1 
4.2 
4.5 
4.5 


2.0' 
1.9 
1.8" 
4.6' 
4.6 

4.6 
5.0 
4.4 
4.9 
5.0 

5.6 
6.1 
6.1 
6.4 
6.3 


7.0 
7.4 
7.4 

7.4 

7.4 

4.8 
5.5 
8.6 

7.7 

7.4 
7.7 
7.7 
8.3 
7.4 

7.1 
8.0 
7.7 
7.7 
7.7 


Great 
tropic 
(Gc). 


Jeet. 
10.8 
10.0 


9.9 
9.7 
9.7 


9.7 
9.9 


10.3 
9.6 


9.4 
10.1 


9.7 
10.0 
10.4 
10.4 


6.8 
7.4 
6.5 
10.7 
10.7 

10.7 
11.4 
10.4 
11.3 
11.9 

12.6 
13.5 
18.5 
18.9 
13.8 

14.4 
15.0 
15.7 
15.7 
15.7 

15.7 
10.9 
12.3 
15.8 
15.9 

14.4 
14.9 
14.9 
15.9 

14.4 

13.9 
15.4 
14.9 
14.9 
14.9 


HWQ. 


1.1 


1.1 
1.0 
1.0 


1.0 

1.1 


1.1 
1.1 


1.0 

1.1 


1.0 

1.1 
1.1 
1.1 


1.1 
1.1 

1.1 

1.2 
1.2 
1.2 
1.1 

1.8 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.5 

1.5 
1.1 
2.5 
1.8 
1.9 

1.9 
1.9 
1.9 
2.0 
1.9 

1.8 
2.0 
1.9 
1.9 
1.9 


LWQ. 


feet. 
8.2 
8.1 


8.0 
7.9 
7.9 


7.9 
8.0 


8.2 
7,8 


7.8 
8.1 


7.9 
8.1 
8.3 
8.3 


8.0 
8.0 

8.0 
8.4 
7.5 
7.9 
8.2 

8.5 
8.9 
8.9 
9.0 
9.0 

9.2 
9.5 
9.7 
9.7 
9.7 

9.7 
8.5 
8.9 
5.3 
5.5 

5.4 
5.5 
5.5 
5.7 
5.4 

5.3 
5.6 
5.5  I 
5.5  I 
5.5 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

Intei^ 
val. 


h.fn. 


9  18 


12  00 


9  43 


Tropic 
range. 


feeL 
8.2 
8.1 


8.0 
7.9 
7.9 


7.9 
8.0 


8.2 

7.8 


7.8 
8,2 


7.9 
8.1 
8.3 
8.3 


6.8 
6.7 
6.6 
8.0 
8.0 

8.0 
8.4 
7.6 
8.0 
8.3 

8.6 
9.0 
9.0 
9.1 
9.1 

9.3 
9.6 
9.8 
9.8 
9.8 

9.8 
8.6 
9.3 
5.9 
6.0 

5.9 
6.0 
6.0 
6.3 
5.9 

5.8 
6.1 
6.0 
6.0 
6.0 


Predic- 
tions. 


feet. 
5.6 
5.5 


5.4 
5.3 
5.3 


5.8 
5.4 


5.6 
5.1 


5.2 
5.6 


5.3 
5.5 
5.7 
5.7 


3.6 
8.8 
8.4 

5.7 
6.7 

5.7 
6.1 
5.6 
6.1 
6.2 

6.8 
7.3 
7.3 
7.6 
.7.4 

7.7 
8.1 
8.4 
.8.4 
8,4 

8.4 
6.0 
6.5 
7.6 
8.2 

7.4 
7.7 
7.7 
8.2 
7.4 

7.2 
7.9 

7.7 
7.7 
7.7 


Tropic 
LLW. 


feet. 
6.4 
6.3 


6.8 
6.2 
6.2 


6.2 
6.8 


6.5 
6.0 


6.0 
6.4 


6.2 
6.3 
6.6 
6.6 


4.6 
4.5 
4.4 
6.7 
6.7 

6.7 
7.1 
6.9 
7.2 
7.8 

8.0 
8.6 
8.6 
8.8 
8.7 

9.0 
9.5 
9.8 
9.8 
9.8 

9.8 
6.9 
7.4 
7.5 
8.0 

7.7 
8.0 
8.0 
8.6 
7.7 

7.5 
8.2 
8.0 
8.0 
8.0 


Variar 

tion  of 

the  com- 

paM. 


EaiL 


24.0 
24.0 


24.0 
24.0 
24.0 


24.0 
24.0 


24.0 
24.0 


24.0 
24.0 


24.0 
24.0 
24.0 
24.0 


24.5 
24.5 
24.0 
24.0 
24.5 

24.5 
25.0 
25.0 
25.0 
25.0 

25.5 
25.5 
25.5 
25.5 
25.5 

25.5 
26.0 
26.0 
26.0 
26.0 

26.0 
26,0 
26.0 
26.5 
26.5 

26.5 
26.5 
26.5 
26.5 
26.5 

26.5 
26.5 
26.5 
26.5 
26.5 
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TABLE  3.— TIDAL  DIFFKRENCES 


26 


85 


Station. 


NORTH  AMERICA  (Wmt 
Co  A8T )— Continued . 

BRITISH  COLUMBIA— continued. 


I  . 


1  I  Deep  Harbor,  Fife  Sound 

2  j  Tracey  Harbor,  Brou^hton  Island . 
8  '  Cypress  Harbor,  Broughton  Island 
4  I  Beaver  Cove,  Vancouver  Island... 
6  I  Alert  Bay,  Cormorant  Island 


Nimpkish  River,  Vancouver  Lsland 
Beaver  Harbor,  Vancouver  Island. . 

Blunden  Harbor 

Port  Alexander,  Galiano  Island 

Bull  Harbor,  Hope  Island 


Vancoui'er  I^nd,  southwest  coa^t. 


Race  Rocks  Light,  Puca  Strait . 

Sooke  Inlet,  Fuca  Strait 

Jordan  River,  Fuca  Strait 

Port  San  Juan,  Fuca  Strait 

Carmanah  Point  Light 


Cape  Beale  Light,  Barclay  Sound . 

Stamp  Harbor 

Clayoquot  Sound 

Hesquist  Harbor 

NootKa  Sound 


Esperanza  Inlet 

Kyuquot  Sound 

Ou-Ou-Kinsh  Inlet 

Klaskino  Inlet 

Quatsino  Sound  Entrance. 


Smith  Inlet. 


Takush  Harbor 

FUzhugh  ISound. 


Schooner  Retreat 

Safety  Cove 

Goldstream  Harbor 

Namu  Harbor 

Welcome  Harbor,  Uakai  Strait. 


PUher  Channel. 


Port  John  . 


Campt>cU  lOand. 


McLaughlin  Bay . . 
Kynumpt  Harbor . 


MUbank  Sound. 

Port  Blakeney 

Flnlayiion  Cfiannel. 


Nowish  Cove 

Klemtoo  Paosage . 


Queen  Charlotte  Islands. 


Port  Kuper 

Skidegate  Inlet. 


Principe  Channel. 


Port  Stephens . . 
Port  Canaveral . 


Wright  Sound. 


Holmes  Bay 

Coghlan  Anchorage . 


OrenviUe  Channel. 


Lowe  Inlet 

Klewnugget  Inlet . 


Geographic  position. 


Lati- 
tude. 


North. 

o  / 
60  48 
50  51 
50  50 
50  83 
50  85 

50  34 
50  43 
50  64 
50  61 
50  55 


48  18 
48  21 
48  25 
48  33 
48  37 

48  48 

49  16 
49  14 
49  25 
49  36 

49  50 

50  00 
50  08 
50  18 
50  28 


51  17 


51  28 
51  32 
51  43 
51  52 
51  41 


52  00 


52  09 
52  12 


52  19 


52  81 
52  34 


52  57 

53  13 


53  21 
53  84 


53  16 
53  23 


53  83 
53  39 


Longitude. 


Arc.  Time. 


West. 


126  35 
126  53 
126  41 
126  52 
126  57 

126  50 

127  25 
127  19 
127  40 

127  56 


123  32 

123  43 

124  03 
124  26 

124  46 

125  14 
124  51 

126  00 
126  28 
126  38 

126  58 

127  12 
127  34 
127  52 
127  56 


127  89 


127  45 

127  56 

128  01 

127  52 

128  08 


127  63 


128  10 
128  13 


128  23 


128  27 
128  82 


182  16 
13189 


129  41 

130  09 


129  05 
129  17 


129  86 
129  45 


h.m. 
8  26 
828 
8  27 
8  27 
8  28 

828 
830 
8  29 
8  81 
8  82 


8  14 
8  15 
8  16 
8  18 
8  19 

8  21 
8  19 
8  24 
8  26 
8  27 

8  28 
8  29 
8  80 
8  81 
8  32 


8  81 


8  31 
8  32 
832 
8  81 
883 


832 


883 
833 


834 


8  34 
884 


8  49 
8  48 


889 
8  41 


8  36 
8  37 


838 


Standard  ]x>rt  for 
reference. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Port  Towusend 
Port  Townsend 
Port  Townsend 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

A|toria 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka  ..X 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka , 

Sitka , 

Sitka 


Page. 


165 
165 
165 
165 
165 

165 
165 
165 
165 
165 


161 
161 
161 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
157 
157 


165 


165 
165 
165 
165 
165 


165 


165 
165 


165 


165 
165 


165 
165 


165 
165 


165 
165 


165 
165 


Tidal  dlflferences. 


Time, 
HW. 


LW. 


Time  meridian, 
liOPW. 


h.  m. 
+1  88 
+1  20 
+1  49 
+1  29 
+1  15 

+1  20 
+0  52 
+0  51 
+0  55 
+0  84 


-1  59 
-2  16 
-2  82 
+0  88 
+0  09 

-0  14 
+0  84 
-0  16 
-0  24 
-0  28 

-0  82 
-0  36 
-0  88 

-0  48 
-0  47 


h.  m. 
+1  89 
+1  21 
+1  60 
+1  80 
+1  16 

+121 
+0  52 
+0  61 
+0  55 
+0  84 


-151 
-1  69 
-2  12 
+0  16 
-0  10 

-0  21 
+0  42 
-0  25 
-0  85 
-0  35 

-0  44 
-0  50 
-0  53 
-1  03 
-1  02 


Time  meridian, 
1S5<'  W. 


-0  12 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  84 


+0  16 
+0  10 


-0  14 


+0  06 
+0  09 


0  18 
-0  11 


-0  07 
-0  02 


-0  12 
-Oil 


000 
+0  11 


-0  12 


-0  07 
-0  01 
-Oil 
+0  02 
-0  15 


+0  88 


+0  19 
+0  12 


+0  05 
+0  08 


-0  18 
-0  11 


-0  08 
-0  03 


-0  18 
-0  12 


000 
+0  12 


Height. 


I  Ratio 

!    of 

I  ranges. 


HW.      LW. 


Mean  Lower 
Low  Water. 


feet. 
+3.7 
+3.3 
+2.9 
+2.5 
+2.5 

feet, 
+0.8 
+0.8 
+0.3 
+0.8 
+0.8 

+L9 
+1.5 
+1.5 
+1.5 
+0.7 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

-2.5 
-2.3 
-1.7 
-0.5 
-0.5 

-2.2 
-2.2 
-2.0 
-0.1 
-0.1 

+1.7 
+3.8 
+1.7 
+  1.9 
+1.5 

+0.1 

+0.2 

0.0 

0.0 

0.0 

+1.5 
+1.1 
+1.1 
+0.6 
+0.5 

+0.1 
0.0 
0.0 
0.0 
0.0 

+L7 

+0.1 

1-1.5 
+2.0 
+2.5 
+2.2 
+L5 

+0.1 
+0.2 
+0.3 
+0.2 
+0.1 

+3.1 

+0.8 

+1.7 
+2,2 

+0.1 
+0.2 

+L5 

+0.1 

+1.8 
+1.8 

+0.8 
+0.8 

+L6 
+2.6 

+0.1 
+0.3 

+3.7 

+8.7 

+0.8 

+0.8 

+2.5 
+8.7 

+0.8 
+0.8 

+4.7 
+4.7 

+0.6 
+0.6 
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i 

a 

s 

Interval. 

Mean 

(Mn). 

Range 

of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean.  . 

Tropic. 

Neap 

(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

East, 

1 
1  \ 

2 
3 

4 
5 

A.  TO. 

120 
1  00 
1  80 
1  10 
0  55 

h.m. 
783 
7  13 
7  48 
723 
7  08 

060b 
0296 
0  696 
0  89b 
0  246 

h.m. 
7  45b 
7  256 
7666 
7  866 
7206 

feet. 
11.0 
10.6 
10.8 
10.0 
10.0 

13.6 
18.2 
12.8 
12.8 

^f-4 
7.1 
6.9 
6.7 
6.7 

feet. 
14.3 
13.8 
13.6 
13.1 
13.1 

/erf. 
1.9 
1.9 
1.8 
1.8 
1.8 

/eet. 
5.4 
6.3 
6.2 
6.1 
5.1 

h.m. 

6.9 
5.8 
5.7 
5.6 
6.6 

feet. 
7.4 
7.2 
7.0 
6.8 
6.8 

feet. 
7.8 
7.6 
7.4 
7.2 
7.2 

o 
27.0 
27.0 
27.0 
26.6 
26.6 

6 
7 
8 
9 
10 

100 
030 
080 
032 
0  10 

7  18 
6  42 
642 
6  44 
622 

0  276 

-  0086 

-  0036 

-  0  016 

-  0256 

7266 
6  466 
6  466 
6  476 
6366 

9.4 
9.0 
9.0 
9.1 
8.4 

12.1 
11.5 
11.5 
11.6 
10.7 

6.3 
6.0 
6.0 
6.1 
6.6 

12.5 
12.0 
12.0 
12.1 
11.3 

1.8 
1.7 
1.7 
1.7 
1.7 

6.0 
4.9 
4.9 
4.9 
4.7 

6.5 
5.3 
5.3 
6.4 
5.2 

6.4 
6.2 
6.2 
6.2 

6.8 

6.9 
6.6 
6.6 
6.7 
6.2 

26.5 
26.5 
27.0 
27.0 
27.0 

11 
12 
13 
14 
15 

1  45 
1  27 
1  10 
0  45 
020 

788 
7  29 
7  15 
665 
6  28 

8  846 
8  156 
2  646 
0  106 
-  0  156 

7  326 
7236 
7  096 
7  126 
6466 

4.8 
5.0 
6.4 
6.0 
6.0 

6.8 
6.0 
6.6 
7.4 
7.4 

3.7 
8.9 
4.2 
4.3 
4.3 

9.1 
9.4 
10.0 
8.6 
8.5 

1.0 
1.0 
1.1 
1.9 
1.9 

7.6 
7.8 
8.1 
3.6 
3.6 

7.6 
7.8 
8.1 
4.1 
4.1 

5.0 
5.2 
5.5 
4.3 
4.3 

5.8 
6.0 
6.8 
4.6 
4.6 

25.0 
26.0 
26.0 
26.0 
26.0 

16 
17 
18 
19 
20 

12  20 
046 
12  1ft 
12  06 
12  05 

6  15 
720 
608 
656 
5  65 

11  49a 
0  176 
11  44a 
11  8da 
11  34a 

6  806 
7886 
6236 
6  106 
6  106 

8.0 
10.0 
8.1 
8.3 
7.9 

9.9 
12.4 
10.0 
10.3 

9.8 

5.7 
7.1 
6.8 
5.9 
5.6 

10.9 
18.2 
11.0 
11.2 
10.7 

2.2 
2.4 
2.2 
2.2 
2.1 

4.2 
4.6 
4.2 
4.2 
4.1 

1       4.7 

6.3 

4.8 

4.8 

4.7 

6.5 
6.6 
5.6 
5.6 
5.4 

6.9 
7.1 
5.9 
6.1 
5.9 

28.0 
26.6 
25.5 
25.6 
26.0 

21 
22 
23 
24 
25 

1165 
11  50 
1147 
11  35 
11  35 

5  45 

6  88 
634 
5  22 
522 

1124a 
11  18a 
11  15a 
1102a 
11  02a 

6  006 
6586 
5  496 
5886 
5  886 

7.8 
7.5 
7.5 
6.9 
6.9 

9.7 
9.3 
9.8 

8.6 
8.6 

5.5 
5.3 
5.8 
4.9 
4.9 

10.6 
10.2 
10.2 
9.6 
9.6 

2.1 
2.1 
2.1 
2.0 
2.0 

4.1 
4.0 
4.0 
3.9 
3.9 

4.7 

,        4.6 

1        4.6 

4.4 

4.4 

5.4 
5.2 
6.2 

4.8 
4.8 

5.7 
5.6 
5.6 
6.2 
5.2 

26.0 
26.0 
26.0 
26.5 
26.6 

26 

025 

687 

-  0086 

6506 

9.2 

11.8 

6.2 

12.2 

1.7 

4.9 

1        5.4 

6.3 

6.7 

27.0 

27 

28 

29 

,30 

1 

080 
085 
025 
0  89 
020 

642 
6  47 
6  87 
6  51 
6  82 

-  0086 
0  036 

-  0066 
0  076 

-  0  136 

6  556 
7006 

6  496 

7  046 
6  456 

9.0 
9.5 
10.0 
9.7 
9.0 

11.5 
12.2 
12.8 
12.4 
11.5 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
13.1 
12.8 
12.0 

1.7 
1.8 
1.8 
1.8 
1.7 

4.9 
5.0 
5.1 
5.1 
4.9 

6.3 

I        5.5 

'        5.6 

5.5 

1        '-^ 

1 

6.2 
6.6 
6.8 
6.6 
6.2 

6.6 
6.9 
7.2 
7.0 
6.6 

27.0 
27.0 
27.6 
27.6 
27.6 

1 
.32 

110 

726 

0396 

7  386 

10.5 

13.4 

7.0 

13.7 

1.9 

5.3 

5.8 

7.1 

7.5 

27.6 

33 
34 

050 
045 

706 
6  50 

0  176 
0  186 

7  196 
7  126 

9.2 
9,7 

11.8 
12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1.8 

4.9 
6.1 

6.4 
6.6 

6.3 
•    6.6 

6.7 
7.0 

27.5 
27.5 

35 

020 

6  31 

-  0  136 

6  446 

9.1 

11.6 

6.1 

12.1 

1.7 

4.9 

6.4 

6.2 

6.7 

27.6 

36 

37 

040 
043 

652 
666 

0066 
0  116 

7  056 
7086 

9.3 
9.3 

11.9 
11.9 

6.2 
6.2 

12.3 
12.8 

1.7 
1.7 

5.0 
5.0 

5.4 
6.4 

6.4 
6.4 

6.8 
6.8 

27.6 
27.5 

38 
89 

000 
007 

6  12 
6  19 

-  0836 

-  0  246 

6256 
6  816 

9.0 
10.0 

11.5 
12.8 

6.1 
6.7 

12.0 
13.1 

1.7 
1.8 

4.9 
5.1 

5.3 
6.6 

6.2 
6.8 

6.6 
7.2 

27.6 
27.5 

40 
41 

022 
025 

688 
686 

-  0086 

-  0066 

6  456 
6  486 

11.0 
11.0 

14.1 
14.1 

7.4 
7.4 

14.3 
14.3 

1.9 
1.9 

5.4 
5.4 

5.9 
5.9 

7.4 
7.4 

7.8 
7.8 

28.0 
28.0 

42 
43 

020 
020 

6  81 
6  80 

-  0  116 

-  0  106 

6  436 
6426 

10.0 
11.0 

12.8 
14.1 

6.7 
7.4 

13.1 
14.3 

1.8 
1.9 

5.1 
5.4 

6.6 
6.9 

6.8 
7.4 

7.2 

7.8 

28.0 
28.0 

\ 

44 
45 

080 
040 

6  42 
663 

0  016 
0  116 

6636 
7  046 

12.0 
12.0 

15.4 
15.4 

8.0 
8.0 

15.4 
16.4 

2.0 
2.0 

6.6 
5.6 



6.2 
6.2 

8.0 
8.0 

8.4 
8.4 

28.5 
28.5 

■ 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


NORTH  AMERICA  (Wmt 
Coast  )— Continued . 

BRiTiiSH  COLUMBIA— continued. 

Ogden  Channel. 
Alpha  Bay 

Chatham  Sound. 

Refuge  Bay.  Porcher  Island 

Qlawdzeet  Anchorage 

Metlakaht  la  Bay 

Port  Simpson 

BRITISH  COLUMBIA  AND  ALASKA. 

Portland  Canal^  etc. 

Wales  Point,  Alaska 

Winter  Har.,  Pearse  Canal,  Alaska. 

Somerville  Bay,  B.  C 

NassBay,  B.  C 

Observatory  Inlet,  B.  C 

Halibut  Bay.  Alaska 

Fords  Cove,  B.  C 


Dixon  Entrance. 

Haystack  Island 

Port  Tongass,  Tongass  Island 

Nakat  Harbor 

Cape  Fox 

Cape  Chacon,  Prince  of  Wales  Id. . 

Howkan,  Kaigahnee  Strait 

Cape  Muzon,  Dall  Island 

ReviUagigedo  Cfiannel. 

Morse  Cove,  Duke  Island 

Vixen  Bav,  Boca  de  Quadra 

Cu.stom  House  Cove,  Mary  Island . 
Hassler  Harbor,  Annette  Island. . . 

Gnat  Harbor,  Carroll  Inlet 

Ward  Cove,  Tongass  Narrows 

Ketchikan,  Tongass  Narrows 

Behm  Canal. 

Shoal  water  Pass 

Burroughs  Bay 

Bell  Arm,  Bell  Island 

Convenient  Cove,  Hassler  Island. . 

Yes  Bay 

Loring,  Naha  Bay 

Clarence  Strait. 

Cape  Northumberland,  Duke  Id. . . 
Tamgas  Harbor,  Annette  Island. . . 
Niblack  Anchorage,  Moira  Sound. 

Metlakatla,  Port  Chester 

Chasima  Anch.,  Cholmondeley  Sd 

Kasaan  Bay  Entrance 

Kasaaii  Village,  Skowl  Arm 

Karta  Bay,  Kasaan  Bay 

Tolstoi  Bay,  Prince  of  Wales  Island. 

Union  Bay,  Earnest  Sound 

Dewey  Anchorage,  Etolin  Island  . . 
Ratz  Harbor,  Prince  of  Wales  Island 
Steamer  Bay,  Etolin  Island 

Sumner  Strait. 

Port  McArthur,  Kuiu  Island 

Shakan,  Prince  of  Wales  Island 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  Id. 
Red  Bay,  Prince  of  Wales  Island. . . 

Duncan  Canal  Entrance 

St.  John  Harbor,  Zarembo  Island  . . 

Wrangell,  Wrangell  Island 

Highfield  Cannery 

Stikine  River  Ent.,  Pt.  Rothsay  .... 


Geographic  position. 


Lati- 
tude. 


North. 


6S62 


64  04 
64  13 
64  20 
64  34 


64  42 
64  49 
54  47 

54  69 
56  06 
66  14 

55  37 


64  43 
64  46 
64  48 
54  46 
64  42 
64  49 
54  40 


M  56 
65  03 
65  06 
56  13 
55  23 
65  24 
55  21 


65  26 
56  02 
55  68 
55  62 
55  56 
55  36 


64  51 

55  04 

56  04 

65  08 
56  16 

55  24 

56  23 
55  34 
65  39 

55  45 
65  65 

55  63 

56  09 


56  04 
56  08 
56  18 
56  19 
56  19 

56  32 
56  26 
56  28 
66  29 
56  36 


Longitude. 


Arc. 


Time. 


Standard  port  for 
reference. 


West. 


130  18 


130  22 
130  46 
130  28 
130  27 


130  28 
130  27 
130  13 
129  69 

129  68 

130  06 
130  06 


130  87 
130  44 
130  42 
130  61 
132  01 
132  49 
132  41 


131  15 
180  47 
131  13 
131  26 
131  20 
131  44 
13139 


130  64 

131  06 
131  31 
131  41 
131  60 
131  38 


131  22 
131  33 
182  07 

131  34 

132  03 

132  10 
132  22 
132  35 
132  26 

132  12 
132  22 
132  36 
132  41 


134  07 
133  27 
133  64 
133  36 
133  18 

133  06 
132  67 
132  22 
132  22 
132  22 


h.m. 
8  41 


8  41 


8  42 
8  42 


8  42 
8  42 
8  41 
8  40 
8  40 
840 
8  40 


8  42 
8  43 
8  43 
843 
848 
8  61 
8  61 


8  45 
8  43 
8  45 
8  46 
8  45 
8  47 
8  47 


8  44 
8  44 
8  46 

8  47 
8  47 
8  47 


8  46 
8  46 
8  48 
8  46 
8  48 

8  49 
8  49 
8  60 
8  60 

8  49 
8  49 
8  60 
8  61 


8  66 
8  5.4 
8  56 
8  54 
8  53 

8  52 
8  62 
8  49 
8  49 
8  49 


Name. 


Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Page. 


166 


166 
166 
166 
166 


166 
165 
166 
165 
165 
165 
166 


166 
166 
166 
166 
165 
165 
165 


166 
165 
165 
165 
166 
166 
165 


165 
165 
166 
165 
166 
165 


165 
165 
165 
165 
165 

165 
165 
165 
166 

165 
165 
166 
165 


165 
166 
165 
165 
165 

165 
165 
165 
166 
165 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
15B^  W. 


h.m. 
-0  07 


-0  12 
-0  16 
-0  08 
-0  12 


-0  14 
-0  08 
-0  10 
+0  13 
+0  16 
+0  18 
+0  21 


-0  15 
-0  17 
-0  13 
-0  18 
-0  15 
+0  09 
-0  14 


+0  04 
+0  10 
-0  01 
+0  04 
+0  12 
+0  08 
+0  06 


A.m. 
-0  09 


-0  14 
-0  17 
-0  10 
-0  13 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 
+0  16 


-0  17 
-0  22 
-0  22 
-0  17 
-0  12 
+0  16 
-0  13 


+0  01 
+0  04 
-0  13 
-0  06 
-0  12 
+0  06 
+0  06 


Height. 


Ratio 
■      of 
rangesv. 


HW.  I  LW. 


Mean  Lower 
Low  W<Uer. 


feet. 
+  6.8 


+  4.6 
+  4.1 
+  6.6 
+  6.8 


+  6.5 
+  5.9 
+  6.1 
+11.1 
+11.1 
+  8.3 
+  6.9 


feci. 
+0.5 


+0.4 
+0.3 
+0.6 
+0.7 


+0.5 
+0.5 
+0.6 
+0.9 
+0.9 
+0.7 
+0.6 


+  5.7  ,  +0.5 

+  6.9  +0.6 

+  6.9  I  +0.5 

+  5.7  I  +0.5 

+  3.7  +0.3 

+  4.7  +0.5 

+  3.6  ,  +0.3 


+0  01 

-0  09 

-0  05 

-0  11 

-0  01 

-0  06 

-0  07 

-0  08 

-0  06 

-0  05 

-Oil 

-0  12 

-0  15 

-0  14 

-0  18 

-0  16 

-0  10 

-0  13 

-0  08 

-Oil 

-0  02 

-0  05 

+0  06 

+0  06 

+0  12 

+0  11 

+0  07 

+0  06 

+0  11 

+0  09 

+0  12 

+0  11 

+0  13 

+0  12 

+0  13 

+0  12 

+0  09 

+0  08 

-0  04 

-0  08 

+0  01 

000 

000 

-0  01 

000 

-0  02 

+0  03 

000 

+0  08 

+0  05 

+0  07 

+0  04 

+0  12 

+0  09 

+0  14 

+0  11 

+0  25 

+0  30 

+  6.9 

+0.6  1 

+  4.9 

+0.5, 

+  6.1 

+0.6 

+  6.3 

+0.5 

+  4.8 

+0.4 

+  8.6 

+0.7 

+  5.7 

+0.6 

+  4.8 
+  6.8 
+  8.6 
+  4.4 
+  6.4 
+  6.8 


+  4.4 
+  6.1 
+  6.8 
+  6.8 
+  6.7 

+  7.8 
+  6.9 
+  5.9 
+  6.1 

+  5.5 
+  6.5 
+  6.1 
+  6.9 


+  0.7 
+  1.9 
+  8.7 
+  2.9 
+  4.9 

+  6.8 
+  6.7 
+  6.7 
+  6.3 
+  4.1 


+0.4 
-0.4 
+0.7 
+0.4 
-0.4 
-0.4 


+0.4 
+0.6 
+0.6 
+0.5 
+0.6 

+0.7 

+0.7 

0.0 

+0.5 

+0.5 
+0.6 
+0.6 
+0.6 


+0.1 
+0.1 
+0.3 
+0.4 
+0.6 

+0.6 
+0.6 
+0.6 
+0.8 
+0.8 
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'. 

Intenral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level  i 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

k 

^ 

Mean. 

Tropic. 

Mean 

(Mn). 

X")' 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

S5 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

East. 

A.  TO, 

h.  TO. 

h.  m. 

h.  TO. 

fea. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  TO. 

feet. 

feet. 

feei.  . 

o 

1 

020 

6  30 

-0  076 

6  416 

13.5 

17.3 

9.1 

17.2 

2.1 

6.0 

6.5 

8.8 

9.3 

28.6 

1    2 

0  15 

6  25 

-0  146 

6  866 

11.9 

15.3 

8.0 

15.3 

2.0 

5.6 

6.1 

7.9 

8.4 

28.5 

3 

0  10 

620 

-0  196 

6  816 

11.6 

14.7 

7.7 

14.8 

1.9 

5.5 

6.0 

7.6 

8.1 

29.0 

4 

0  18 

628 

-0  096 

6896 

18.7 

17.5 

9.2 

17.4 

2.1 

6.0 

6.6 

8.9 

9.4 

29.0 

5 

0  14 

6  25 

-0  186 

6866 

13.4 

17.2 

9.0 

17.0 

2.1 

5.9 

6.5 

8.8 

9.2 

29.0 

6 

0  U 

6  21 

-0  176 

6  326 

12.8 

16.4 

8.6 

16.3 

2.0 

6.8 

6.4 

8.4 

8.9 

29.0 

7 

0  17 

6  21 

-0  106 

6  826 

13.0 

16.6 

8.7 

16.6 

2.1 

6.9 

'       6.4 

8.6 

9.0 

29.0 

8 

0  16 

6  26 

-0  116 

6  876 

18.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.5 

8.7 

9.1 

29.0 

9 

040 

6  49 

0  166 

6586 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.5 

11.4 

12.0 

29.6 

|10 

043 

6  51 

0  196 

7  006 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.5 

11.4 

12.0 

29.6 

1  11 

045 

653 

0  196 

7036 

16.3 

19.6 

10.3 

19.2 

2.2 

6.4 

7.0 

9.9 

10.4 

29.5 

12 

048 

655 

0  216 

7  066 

14.0 

17.9 

9.4 

17.7 

2.1 

6.1 

6.7 

9.1 

9.6 

30.0 

13 

*  0  10 

620 

-0  186 

6  316 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

29.0 

14 

006 

6  15 

-0  196 

6266 

13.1 

16.8 

8.8 

16.7 

2.1 

5.9 

6.4 

8.6 

9.1 

29.0 

15 

0  12 

6  15 

-0  156 

6266 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.0 

16 

007 

620 

-0  216 

6  316 

12.9 

16.5 

8.6 

16.5 

2.0 

6.9 

6.4 

8.5 

8.9 

29.0 

17 

004 

6  19 

-0  266 

6  316 

11.1 

14.2 

7.4 

14.4 

1.9 

5.4 

5.9 

7.4 

7.9 

29.0 

1  1« 

025 

a  44 

-0  046 

6  656 

12.0 

15.4 

8.0 

15.4 

2.0 

6.6 

6.2 

8.0 

8.4 

29.0 

1  19 

002 

6  15 

-0  296 

6  276 

10.8 

13.8 

7.2 

14.1 

1.9 

6.4 

6.9 

7.3 

7.7 

29.0 

20 

027 

686 

0006 

6  476 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.0 

'  21 

035 

6  41 

0066 

6  626 

12.2 

15.6 

8.2 

15.7 

2.0 

6.7 

6.2 

8.1 

8.6 

29.6 

|22 

022 

6  22 

-0  066 

6  836 

13.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.5 

8.7 

9.1 

29.6 

23 

025 

6  27 

-0  026 

6886 

13.4 

17.2 

9.0 

17.0 

2.1 

6.0 

6.5 

8.8 

9.3 

29.5 

24 

085 

623 

0066 

6  346 

12.1 

15.5 

8.1 

15.6 

2.0 

5.7  ] 

6.2 

8.0 

8.5 

29.6 

25 

028 

6  87 

0  036 

6  476 

15.6 

20.0 

10.5 

19.5 

2.8 

6.4  1 

7.0 

10.0 

10.6 

29.5 

26 

0  25 

638 

0026 

6  386 

12.9 

16.5 

8.6 

16.5 

2.0 

6.9 

6.4 

8.9 

9.3 

29.6 

27 

025 

627 

-0  046 

6  386 

12.1 

16.5 

8.1 

15.6 

2.0 

6.7 

6.2 

8.0 

8.5 

29.5 

28 

0  19 

6  25 

0  016 

6  416 

13.4 

16.6 

9.2 

17.4 

2.3 

5.6 

6.1 

8.2 

9.6 

30.0 

29 

0  20 

6  28 

0026 

6  306 

15.6 

20.0 

10.6 

19.5 

2.3 

6.4 

7.0 

10.0 

10.6 

30.0 

30 

0  13 

6  24 

-0  026 

6  266 

11.7 

15.0 

7.8 

16.1 

1.9 

6.6 

;       6.1 

7.8 

8.2 

30.0 

31 

0  15 

627 

-0  046 

6  296 

13.5 

16.8 

9.1 

17.2 

2.2 

6.2 

5.6 

8.2 

9.8 

80.0 

,  32 

1 

0  10 

6  20 

-0  096 

6226 

18.4 

16.6 

9.2 

17.4 

2.3 

5.6 

6.1 

8.2 

9.5 

30.0 

3:J 

006 

6  19 

-0  236 

6  306 

11.7 

15.0 

7.8 

15.1 

1.9 

6.6 

6.1 

7.8 

8.2 

29.0 

M 

008 

6  17 

-0  196 

6  286 

13.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.5 

8.7 

9.1 

29.5 

35 

009 

6  18 

-0  166 

6  296 

18.5 

17.3 

9.0 

17.1 

2.1 

6.0 

6.5 

8.8 

9.4 

29.6 

36 

0  13 

622 

-0  146 

6336 

13.4 

17.2 

9.0 

17.0 

2.1 

6.0 

6.5 

8.8 

9.8 

29.6 

'  37 

0  17 

626 

-0  106 

6  376 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0 

6.6 

9.0 

9.6 

'29.5 

i38 

025 

635 

-0  016 

6456 

14.4 

18.4 

9.6 

18.2 

2.2 

6.2 

6.7 

9.4 

9.9 

29.5 

39 

030 

6  41 

0  036 

6  526 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.5 

40 

025 

6  35 

-0  016 

6  466 

18.6 

17.3 

9.0 

18.0 

2.1 

6.9 

'  "    6.5 

8.4 

9.0 

29.5 

41 

028 

638 

0  016 

6  496 

18.3 

17.0 

8.9 

16.9 

2.1 

5.9 

'        6.5 

8.7 

9.1 

29.5 

42 

030 

6  41 

0026 

6  526 

12.8 

16.4 

8.6 

16.8 

2.0 

6.8 

6.4 

8.4 

8.9 

80.0 

43 

0  31 

642 

0  016 

6536 

18.7 

17.5 

9.2 

17.3 

2.1 

.6.0 

6.6 

8.9 

9.4 

80.0 

44 

030 

6  41 

0026 

6  526 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.5 

8.7 

9.1 

30.0 

!  46 

025 

6  36 

-0  026 

6  476 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

1 

8.6 

9.0 

80.0 

46 

007 

620 

-0  286 

6  846 

8.4 

10.8 

6.6 

11.8 

1.7 

4.7 

5.2 

6.8 

6.2 

29.6 

47 

0  12 

623 

-0  216 

6  366 

9.4 

12.0 

6.3 

12.4 

1.7 

5.0 

^ 

5.5 

6.4 

6.9 

30.0 

48 

0  11 

622 

-0  196 

6  346 

10.9 

14.0 

7.3 

14.2 

1.9 

6.4 

5.9 

7.3 

7.7 

30.0 

49 

0  13 

6  23 

-0  186 

6356 

10.4 

18.3 

7.0 

13.6 

1.8 

6.2 

5.7 

7.0 

7.2 

80.0 

5U 

0  17 

626 

-0  126 

6  876 

12.2 

15.6 

8.2 

15.7 

2.0 

5.7 

6.2 

8.1 

8.6 

30.0 

51 

023 

6  82 

-0  066 

6  486 

12.5 

16.0 

8.4 

16.0 

2.0 

5.8 

6.3 

8.3 

8.7 

30.0 

■52 

022 

6  81 

-0  046 

6  426 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

30.0 

'  53 

030 

689 

0036 

6  506 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0 

6.6 

9.0 

9.5 

30.0 

54 

0  32 

6  41 

OaV) 

6  526 

13. 5 

17.3 

9.0 

17.1 

2.1 

6.0 

6.5 

8.8 

9.4 

30.0 

55 

0  45 

700 

0  156 

7  126 

11.4 

14.6 

7.6 

14.7 

1.9 

5.5 

6.0 

7.6 

8.1 

30.5 

63033—09 26 
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Station. 


NORTH  AMERICA  (Wkot 
Coast)  —Continued. 

ALASKA— continued. 

Wrangdl  Strait 

Point  Lock  wood ,  Woe  wodsk  i  Island 
Finger  Point,  Lindenbergr  Penin . . . 
Prolewy  Point,  Ldndenberg  Penin.. 

Keku  Strait. 


Geographic  position. 


Lati- 
tude. 


Seclusion  Harbor,  Kuiu  Island 

Port  Camden.  Kuiu  Island , 

Hamilton  Bay,  Kupreanof  Island . . 

Frederick  Sound. 

Ideal  Cove,  Mitkof  Island 

Brown  Cove , 

Thomas  Bay 

Portage  Bay,  Kupreanof  Island . . . . 

Cleveland  Passage.  Whitney  I 

Pybus  Bay,  Admiralty  Island , 

Eliza  Harbor,  Liesnoi  Island 

Saginaw  Bay,  Kuiu  Island 

St4^hens  Passage. 

Port  Houghton,  Robert  Islands 

Hobart  Bay,  Entrance  Island , 

Snug  Cove,  Gambler  Bay 

Windham  Bay 

Mole  Harbor,  Seymour  Canal , 

Windfall  Harbor.  Seymour  Canal . , 

Holkham  Bay,  Harbor  Island 

Port  Snettisham,  Point  Styleman  . 

Taku  Harbor 

Taku  Inlet,  Greeley  Point 

Juneau,  Gastineau  Chacinel 

Fritz  Cove,  Douglas  Island 

Lynn  Canal. 

Fiinter  Bay,  Mansfield  Peninsula . . 
Barlow  Cove,  Mansfield  Peninsula 

William  Henry  Bay , 

Pyramid  Harbor,  Chilkat  Inlet ... 

Portage  Cove,  Chilkoot  Inlet 

Skagway 

Chatham  StraU. 

Port  Conclusion,  Baranof  Island . . 

Security  Bay,  Kuiu  Island 

Whitewater  Bay,  Admiralty  Island 

KillLsnoo,  Kootznahoo  Roads 

Favorite  Bay,  Kootznahoo  Inlet . . 
Mitchell  Bay,  Kootznahoo  Inlet . . 
Freshwater  Bay,  Chichagof  Island 

Cordova  Bay. 

Kassa  Inlet ^ 

Sulzer 

Outer  coast. 

Port  Alice,  Davidson  Inlet 

Cape  Ommaney,  Baranof  Island  . . 


SiTRA,  Baranof  Island 

Peril  Strait. 

Point  Thatcher 

Nismeni  Cove 

Pogibshi  Anchorage 

Bear  Bay 

Skrgius  Narrows* 

Haley  Anchorage,  Fish  Bay 

Whitestone  Narrow.s,  Neva  Strait .. 


67  18 
67  25 
67  26 
57  33 


Longitude. 
Arc.     Time. 


Sorlh. 

o  / 

56  33 
66  41 
66  50 

66  33 
56  44 
66  55 

66  40 
56  63 

67  00 
67  00 

67  13 
57  19 
67  10 
66  55 

West. 


57  40 

57  52 

67  46 

67  68 

58  04 

58  13 

58  18 

58  19 

58  15 

68  20 

58  43 

59  11 

59  14 

59  27 

56  16 

56  51 

57  11 

57  28 

57  29 

57  31 

57  51 

54  57 

65  17 

55  48 

56  10 

57  03 

57  23 

57  33 

57  30 

57  25 

57  24 

57  22 

57  15 

132  67 
182  56 
132  66 


133  62 
188  65 
133  50 


132  88 
132  48 

132  52 

133  19 

133  80 

134  00 
134  17 
134  18 


133  28 
133  26 
133  67 

133  80 

134  08 
134  16 
138  37 

133  53 

134  00 
13105 
134  24 
134  36 


134  53 

134  63 
136  14 

135  28 
135  26 
135  18 


134  31 
134  21 
134  31 
134  84 
134  37 

134  29 

135  01 


132  30 
132  40 


183  36 
134  32 


134  51 

135  19 
135  32 
135  29 
135  38 
135  30 
135  30 


h.  m. 
8  52 
8  52 
8  52 


855 
866 
866 


8  51 
8  61 
8  51 
853 

854 
866 
8  57 
8  67 


854 
854 
856 
854 

8  57 
8  57 
854 
856 

866 
866 

858 
858 


900 
900 
9  01 
902 
902 
9  01 


858 
8  57 
8  58 
858 
858 
858 
900 


8  50 
8  51 


8  54 
8  58 


8  59 

9  01 
9  02 
9  02 
903 
9  02 
902 


Standard  port  for 
reference. 


Name. 


Sitka  . 
Sitka. 
Sitka  . 


Sitka  . 
Sitka . 
Sitka. 


Page 


165 
165 
165 


166 
165 
165 


Sitka !  165 

Sitka 1  166 

Sitka 165 

Sitka '  165 


Sitka . 
Sitka . 
Sitka . 
Sitka . 


Sitka . 
Sitka . 
Sitka . 
Sitka . 


165 
165 
165 
165 


166 
166 
16 
166 


Sitka I  165 

Sitka 165 

Sitka '  165 

Sitka 165 

Sitka 166 

Sitka ;  165 

Sitka ,  165 

Sitka 165 


Sitka 165 

Sitka 165 

Sitka I  165 

Sitka 165 

Sitka I  165 

Sitka 165 


Sitka 165 


Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 


Sitka . 
Sitka . 


Sitka  . 

Sitka  . 


Sitka  . 


Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 
Sitka . 


165 
165 
165 
165 
165 
165 


165 
166 


165 
165 


165 


166 
165 
165 
165 
165 
165 
165 


Time  meridian, 
ISB^W. 


h.  m. 
+0  10 
+0  35 
+0  15 


+0  05 
+0  05 
+0  03 


+0  27 
+0  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  08 


+0  06 
+0  07 
+0  10 
+0  09 

+0  15 
+0  40 
+0  11 
+0  15 

+0  16 
+0  19 
+0  86 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  25 
+0  85 


-0  03 
+0  02 
+0  07 
+0  10 
+0  37 
+149 
+0  18 


-0  12 
+0  10 


-0  11 
-0  04 


9.0 
+10.4 
+  9,6 


I 


000 

000 

+0  11 

+0  07 

+0  24 

+0  22 

+0  26 

+0  26 

+0  17 

+0  17 

+0  20 

+0  25 

+0  12 

+0  04 

+0  06 

000 

1 

h.  m. 
+0  08 
+0  85 
+0  13 


-0  06 
-0  20 
-0  22 


+0  03 
+0  10 
+0  07 
+0  04 

+0  03 
+0  05 
+0  08 
+0  02 


+0  03 
+0  04 
+0  07 
+0  06 

+0  11 
+0  85 
+0  07 
+0  11 

+0  12 
+0  16 
+0  35 
+0  17 


+0  13 
+0  15 
+0  12 
+0  14 
+0  15 
+0  25 


-0  02 
000 
+0  04 
+0  06 
+0  33 
+1  54 
+0  18 


-0  11    +  1.9 

+0  10  1+  2.7 


-0  13  •+  0.9 
-0  03  ,-  0.2 


0.0 


+  4,2 
+  4.8 
+  6.1 
+  2.6 
+  8.0 
+  0.4 


Height. 


HW.  '  LW. 


Sfeetbeiow 
Mean  Lower 
Low  Water, 
feet.     feet. 


+3.6 
+3.6 
+3.5 


Mean  Lower 
Low  Water. 

+0.8 
+0.8 
+0.8 


+0.5 
+0.6 
+0.5 
+0.6 

+0.6 
+0.6 
+0.8 
+0.4 


+0.6 
+0.5 
+0.6 
+0.6 

+0.5 
+0.5 
+0.5 
+0.6 

+0.6 
+0.5 
+0.6 
+0.5 


+0.5 
+0.5 
+0.5 
+0.6 
+0.7 
+0.4 


+0.1 
+0.4 
+0.6 
+0.6 
+0.8 
+0.2 
+0.4 


-0.2 
0.0 


-0.1 
-0.1 


0.0 


+0.S 
+0.6 
+0.4 
+0.8 
+0.2 
+0.1 
0.0 


+  2.8 
+  8.7 
+  3.8 

+  6.1 
+  6.7 
+  6.3 
-r  5.5 

+  5.5 
+  4.9 
+  4.5 
+  4.0 

+  6.3 
+  5.8 
+  6.5 
+  6.3 

+  5.6* 
+  7.1 
+  6.8 
+  5.9 

+  6.7 
+  6.9 
+  7.4 
+  6.3 

+  6.9 
+  6.1 
+  6.3 
+  6.7 
+  7.5 
+  8.0 

+  0.9 
+  8.8 
+  4.1 
+  4.3 
+  3.8 
+  L4 
+  4.6 

RaUo 

of 
ranges. 


I 


*The  time  of  slack  water  at  Sergius  Narrows  is  given  in  Table  10  of  this  volume. 

Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


403 


Interval. 


Range  of  tide. 


Mean. 


=     HWI.     LWI. 


I 

h.  m. 

1  ,     025 

2  ,      050 

3  ,     030 


4  I      0  17 

5  ,      0  16 

6  '      0  15 


043 
028 
0  26 
0  21 

»  18 
0  17 
0  14 
0  13 


n 

12 
13 
14 


.  l.> 

16 

17 
1  18 

19 

120 
21 
22 

23 

>  24  ' 
'25  I 
.  26 


27 

28| 

29  1 

131  I 
!32 


39 : 


42 
43 


0  19 
020 
0  21 
0  22 

025 
050 
024 
026 

027 
030 
045 
0  25 


0  17 
020 
0  24 
028 
030 
0  40 


006 
0  12 
0  16 

0  19 
046 

1  58 
0  25 


006 
0  27 


003 
005 


007 


0  19 
030 
0  31 
0  22  ; 
0  25  I 
0  17  I 
Oil  I 


A.  ffi. 
635 
702 
640 


6  18 
603 
602 


6  31 
688 
685 
630 

628 
627 
624 
623 


6  28 
6  29 
680 
6  81 

683 
6  67 
6  82 
6  84 

6  35 
638 
656 
638 


6  32 
634 
6  80 
6  81 
6  32 
6  42 


6  19 
6  22' 
6  25 
6  27 
6  54 
6  15 
6  37 


6  18 
6  38 


6  12 
6  17 


6  18 


6  27 
640 
6  43 
6  34 
6  41 
6  21 
6  17 


Tropic. 
HHWI.  ;    LLWI. 


Mean 

(Mn). 


ft.   m. 

-0  02b 

0  246 

0046 


-0  145 
-0  145 
-0  156 


0  155 

0025 

-0  025 

-0  075 

-0  105 
-0  125 
-0  155 
-0  175 


-0  095 

-  0085 

-0  075 

-0  065 

-0  085 

0235 

-0  045 

-0  015 

0005 

0035 

0  195 

-0  035 

-0  105 

-0  075 

-0  045 

0005 

0  045 

0  145 

-0  285 
-0  185 
-0  145 
-0  115 

0  155 

1  245 
-0  055 


-0  305 
-0  095 


-0  275 
-0  315 


-0  295 


-0  115 
0  015 
0025 
-0  095 
-0  045 
-0  185 
-0  255 


h.  m. 
6465 
7  125 
6  515 


6  315 
6  155 
6  145 


6425 
6  495 
6465 
6  415 

6895 
6  385 
6355 
6  355 


6  395 
6405 
6  415 
6  425 

6  445 

7  075 
6435 
6  455 

6465 

6  495 

7  065 
6  495 


6  435 
6  455 
6  415 
6  425 
6  445 
6  545 


6  325 
6  845 
6  875 

6  395 

7  065 

8  285 
6  485 


6  845 
6  &i5 


6  265 
6  315 


6  345 


6  395 
6  515 
6  545 
6  46/> 
6  535 
6  3.V) 
G  315 


feet. 
18.2 
14.5 
13.7 


I 


9.8 
11.0 
10.7 


12.4 
18.8 
12.6 
12.7 

12.8 
12.2 
11.8 
11.3 


12.5 
12.6 
12.8 
12.6 

12.7 
14.2 
12.5 
13.1 

18.8 
14.0 
14.5 
12.6 


13.0 
13.3 
12. 6 
12.9 
14.6 
15.3 


H.5 
11.1 
11.4 
11.6 
10.6 

8.9 
11.9 


Spring 

(Sg). 


Neap 

(Np). 


Great 
tropic 

(Gc). 


feet. 
16.9 
18.6 
17.5 


12.5 
14.1 
13.7 


15.9 
17.7 
16.1 
16.3 

16.4 
15.6 
15.1 
14.5 


16.0 
16.1 
16.4 
16.1 

16.3 
18.2 
16.0 
16.8 

17.7 
17.9 
18.6 
16.1 


16.6 
17.0 
16.1 
16.5 
18.7 
19.6 


9.8 

12.6 

10.4 

13.4 

8.7 

11.1 

7.6 

9.7 

7.7 

9.9 

11.6 

14.8 

12.0 

15.4 

12.4 

15.9 

10.0 

12.8 

10.  (J 

13.8 

8.0 

10.2 

7.8 

10.0 

feet. 
8.8 
9.7 
9.2 


6.6 
7.4 
7.2 


8.3 
9.2 
8.4 
8.5 

8.6 
8.2 
7.9 
7.6 


8.4 
8.4 
8.6 
8.4 

8.5 
9.6 
8.4 
8.8 

9.2 
9.4 
9.7 

8.4 


8.7 

8.9 
8.4 
8.6 
9.8 
10.3 


10.9 

5.8 : 

14.2 

7.5 

14.6 

7.8 

14.8 

7.9! 

13.6 

7.2 

11.4 

6.1 

15. 2 

H.l 

6.6 

7.0 


f).8 
5.2  , 


7.9 

8.2  ' 

8.4 

6.7 

6.9 

b.4 

5.3 


feet. 
16.8 
18.3 
17.3 


12.9 
14.3 
13.9 


15.9 
17.4 
16.1 
16.2 

16.8 
15.7 
15.2 
14.6 


16.0 
16.1 
16.3 
16.1 

16.2 
17.9 
16.0 
16.7 

17.4 
17.7 
18.3 
16.1 


16.6 
16.9 
16.1 
16.5 
18.4 
19.3 


11.4 
14.4 
14.7 
15.0 
13.8 
11.9 
16.3 


1.3. 3 
14.2  I 


11.2 
10.3 


10.5 


15.0 
15.4 
15.9 
13.2 
13.4 
10.8 
10.5 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


feet. 
2.1 
2.2 
2.1 


1.8 
1.9 
1.9 


2.0 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 


2.0 
2.0 
2.0  I 
2.0  ! 

2.0 
2.1 
2.0 
2.1 

2.1 
2.1 
2.2 
2.0 


2.1 
2.1 
2.0 
2.0 
2.2 
2.3 


1.7 
1.9 
1.9 
1.9 
1.9 
1.7 
2.0 


2.3 
2.3 


2.1 
1.6 


1.9 
2.0 
2.0 
1.8 
2.2 
1.6 
1.6  , 


Diurnal  wave, 


I  Mean  8ea  level 
•  |above  plane  of—I 


Tropic 
HW 
intei> 
vals. 


feet. 
5.9 
6.2 
6.0 


5.1 
5.4 
5.3 


5.7 
6.0 

6.8 
5.8 

5.8 
6.7 
6.6 
5.5 


5.8 
5.8 
5.8 
5.8 

5.8 
6.1 
5.8 
5.9 

6.0 
6.1 
6.2 

5.8 


5.9 
5.9 
6.8 
5.9 
6.2 


4.8 
5.4 
6.5 
5.6 
5.3 
4.9 
5.6 


4.9 
5.0 


4.2 
4.5 


4.5 


5.6 

5.6 ; 

6.7  I 
5.2 
5.0  ' 

4.6 ; 

4.5  ' 


h.  m. 


I 


8  04 


8  02 


Tropic  Predic- 
range.    tions. 


8  16 


feet, 
6.5 
6.8 
6.6 


5.6 
5.9 
5.8 


6.3 
6.6 
6.3 
6.3 

6.4 
6.2 
6.1 
6.0 


6.3 
6.8 
6.4 
6.8 

6.3 
6.7 
6.3 
6.4 

6.6 
6.7 
6.8 
6.3 


6.4 
6.5 


6.4 
6.8 


5.2 
5.9 
6.0 
6.1 
5.8 
5.3 
6.1 


5.4 
5.5 


4.7 
4.9 


6.1 
6.2 
6.8 
5.6 
5.3 
6.0 
6.0 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pa.sa. 


I 


feet.  feet. 

11.7  9.1 

12.4:  9.9 

11.9  I  9.4 


6.3 

6.8 


5.8 
5.3 


5.4 


7.7 
8.0 
8.2 
6.8 
7.0 
5.6 
5.0 


6.7 
7.4 

7.2 


8.2  j 
9.0 
8.3 
8.4  I 

8.4 
8.1 
7.8 
7.6 


8.3 
8.3 
8.4 
8.3 

8.4 
9.2 
8.3 
8.6 

9.0 
9.1 
9.4 
8.3 


8.6 
8.7 
8.3 
8.5 
9.6 
9.9 


7.1 
7.8 
7.7 


8.7 
9.6 
8.8 
8.9 

8.9 
8.6  I 
8.3 
8.0 


East. 

o 

80.0 

80.6 

30.5 


80.0 
30.5 
30.5 


30.5 
30.5 
30.5 
80.5 

31.0 
81.0 
80.5 
30.5 


8.7  I 

8.8  ' 

8.9  i 
8.8  . 

8.9 
9.7 
8.7 
9.1 

9.5 
9.6 
9.9 

8.8 


9.0 
9.1 

8.8  , 

8.9  I 
10.0  { 
10.4 


5.9 

6.3 

7.5 

7.9 

7.6 

8.1 

7.8 

8.2 

7.2 

7.6 

6.2 

6.5 

7.9 

8.4 

7.4 

7.7 


6.1 
5.7 


5.8 


8.2 
8.4 
8.7 
7.2 
9.3 
6.0 
5.8 


81.0 
81.0 
81.0 
81.0 

31.0 
81.0 
31.0 
31.5 

31.5 
31.5 
31.5 
31.5 


31.5 
81.5 
31.5 
32.0 
32.0 
82.0 


30.0 
80.0 
80.5 
81.0 
81.0 
81.0 
81.0 


29.0 
29.5 


29.5 
30.0 


30.0 


30.5 
30.5 
80.5 
30.6 
30.6 
80.5 
30.5 
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TABLE  3.~TIDAL  DIFFERENCES 


24 


81 


Geographic  podlion.         ^^^.iflJLP::?  '^'^ 


Station. 


NORTH  AMERICA  (Webt 
CX>A8T)  —Continued. 

ALASKA— continued . 

7c]/  S^ait  and  Cross  Sound. 

SwauRon  Harbor 

Hooniah,  Port  Frederick 

InianCove 

PortAlthorp 

Granite  Cove 

OtUer  coast. 

Port  Mulgrave,  Yakutat  Bay 

Icy  Bay 

Controller  Bay,  Wlngham  Island. . . 


Copper  R.  Delta,  Kokinhenic  I 

Copper  R.  Delta,  Pete  Dahl  Slough. 
Eyak  River  Entrance 

Prince  William  Smmd.  ' 

Orca  Inlet  (Cape  Whitshed) 

Orca 

Windy  Bay,  Hawkins  Island 

Johnstone  Point 


Port  Etches 

HanningBay.. 
Discovery  Bay. 
Smith  Island . . 


Snug  Comer  Cove . 

Rocky  Point 

Jack  Bay 

Valdea 


Resurrection  Bay. 


Seward. 


Cook  Inlet. 


Port  Chatham 

Kachemak  Bay 

Fort  Kenai,  Kaknu  River. 

Point  Poraefeion 

Tumagain  Bay 

Knik  River 


Kodiak  Island. 

KoDiAK  (St.  Paul  Harbor,  Kodiak  I.) 
Karluk  River,  Shelikof  Strait . . . 


Alaska  Peninsula. 

Katmai  Bay,  Shelikof  Strait 

Anchorage  Bay 

Shumagin  Islands,  Simeonof  I . . 
Zacharefskaia  Bay,  Unga  Strait. 

Sannak  Islands. 


Peterson  Bay . . . 
Acherk  Harbor. 


Aleutian  Islands, 

Ikatan  Bay,  Unimak  Island 

Tigalda  Bay,  Tigalda  Island 

Unalga  Bav,  Unalga  Island 

Dutch  Harbor,  Unalaska Island.. 
Iliuliuk,  Unalaska  Island 58  53 


Nmih. 

o  / 

58  13 
58  07 
58  16 
58  07 
58  12 


59  84 

59  55 

60  05 


60  18 
60  29 
60  28 


60  27 
60  85 
60  84 
60  29 

60  19 

59  67 

60  14 
60  81 

60  44 

60  57 

61  02 
61  07 


60  06 


Kashega  Bay,  Unalaska  Island. 

Eagle  Bay,  unalaska  Island 

Idak  Cove,  Umnak  Island 

Adak  Island 

Kiska  Harbor,  Kiska  Island .... 
Attn  Island 


Bering  Sea. 

St.  Paul  Island,  Pribilof  Islands. . . 

Nushagak  Bay 

Goodnews  Bay 

KuskokwimBay 

Nunlvak  Island 

St.  Matthew  Island 

St.  Lawrence  Island 


59  12 

69  86 

60  82 

61  04 

60  56 

61  17 

57  47 

67  88 

58  05 

56  18 

54  55 

55  21 

54  23 

64  29 

54  46 

54  07 

54  00 

53  54 

53  53 

58  28 

53  28 

58  27 

51  49 

5159 

52  56 

57  08 

59  00 

59  02 

59  40 

60  01 

60  20 

63  20 

Longitude. 


Lati- 
tude. I 


Name. 


Tidal  differences. 


Arc.   Time. 


West. 


135  07 

136  26 
186  19 
136  17 
136  24 


189  46 
141  18 
144  48 


145  03 
145  24 
145  40 


145  60 
145  40 

145  65 

146  82 

146  40 

147  88 
147  40 
147  18 

146  86 
146  42 
146  85 
146  13 


149  26 


151  44 
151  24 
JL51  19 
150  26 
149  80 
149  68 


152  24 
154  11 


154  49 

158  23 

159  16 

160  89 


162  48 


163  20 

164  69 
166  10 
166  82 

166  82 

167  05 

166  64 

167  42 
176  62 
182  27 
186  48 


170  18 
158  29 
161  45 
161  50 
167  15 
172  25 
170  00 


h.  m. 
900 
902 
905 
9  05 
9  06 


9  19 
925 
9  89 


9  40 
9  42 
9  43 


9  43 
943 
9  44 
9  46 

9  47 
9  51 
9  61 
9  49 

9  46 
9  47 
9  46 
9  45 


Sitka . 
Sitka . 
Sitka . 
Sitka. 

Sitka. 


Sitka . 
Sitka . 
Sitka. 


Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


9  58     Kodiak. 


] 


10  07 
10  06 
10  05 
10  02 
9  58 
10  00 


10  10 
10  17 


10  19 
10  84 
10  87 
10  43 


10  51 
10  61 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
KodUk. 


Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
Kodiak. 


10  53     Kodiak , 

1100    St.  Michael 

11  05     Galveston 

11  06  I  PortTownsend., 

PortTownsend., 


St.  Michael 

PortTownsend., 

St.  Michael 

PortTownsend., 
PortTownsend., 
PortTownsend., 


1106 

1108 

11  08 

11  11 

1147 

12  10 

12  27 

11  21 

10  84 

10  47 

10  47 

11  09 

1180 

11  20 

PortTownsend. 
PortTownsend., 
PortTownsend., 
PortTownsend. 

Sitka 

PortTownsend., 
PortTownsend., 


Page. 


165 
166 
165 
165 
165 


165 
165 
165 


169 
169 
169 


169 
169 
169 


169 
169 
169 


169 
169 


169 


169 


169 
169 


169 
169 


169 


169 
169 


169 


169 
169 


173 
129 
161 
161 

173 
161 
173 
161 
161 
161 


161 
161 
161 
161 
394 
161 
161 


Time. 


Height. 


HW. 


LW.     I  HW.  I   LW. 


Time  meridian, 
1S5°  W. 


h.  m. 
+  029 
+  023 
-022 
-0  17 
+  0  11 


+  0  47 
+  0  49 
+  0  27 


h.  m. 
+  028 
+  026 
+  0S4 
-0  16 
+  0  13 


+  043 
+  060 
+  027 


Time  meridian, 
IIKPW, 


082 
083 
025 


0  40 
0  89 
048 
0  48 

050 
048 
046 
0  4^ 

048 
046 
0  47 
0  47 


0  48 


+  004 
+  080 
+  230 
+  407 
+  508 
+  440 


000 
+  029 


+  084 
+  0  11 
+  040 
+  0  67 


+  0  12 
-007 
+  0  13 


0  14 
043 
045 
0  48 

043 
0  49 
0  48 
0  49 

0  51 
0  49 
048 
0  45 


-044 


000 
+  082 
+  2  42 
+  424 
+  625 
+  4  67 


000 
+  084 


+  089 
+  0  11 
+  046 
+  1  06 


Time  meridian, 
16SP  W. 

-  0  45     -  0  81 

-  0  47     -  0  25 


-024 
-663 
+1166 
+  005 
+  004 

-  7  12 
-2  57 
-707 
-129 
-088 
+  088 


+  0  46 
-  3  26 
+  209 
+  2  19 
-4  59 
+  1  19 
+  208 


Mean  Lcneer 
Low  water. 


feet. 
+  5.6 
+  5.4 
+  1.8 
0.0 
+  LO 


-  0.3 

-  0.4 

-  0.8 


-  6.8 
+  1.0 
+  1.0 


+  8.2 
+  8.8 
4-  8.1 

+  2.9 

+  2.1 
+  2.6 
+  2.6 
+  2.7 

+  2.8 
+  2.9 
+  8.2 
+  8.1 


+  1.6 


+  6.8 
+10.1 
+  8.6 
+14.6 
+16.0 
+14.9 


0.0 
+  0.2 


+  0.5 

-  0.6 

-  1.8 

-  0.8 


-  2.6 

-  1.6 


-  0  16   -  2.4 

-  7  85  -  0.6 
+11  82  +  2.4 
+  0  29  I-  6.7 
+  0  27   -  6.2 

-  7  82  '+  0.2 


2  47 
-6  16 
-  1  09 
-0  13 
+  1  08 


+  1  13 
-2  89 
+  2  49 
+  259 
-6  18 
+  1  54 
+  2  83 


-  4.8 

-  0.4 

-  6.9 
-7.8 

-  6.9 


-  6.6 
-6.8 

-  4.2 
+  2.8 

-  6.6 

-  6.8 

-  7.7 


feel. 
+0.6 
+0.8 
-0.1 
-0.2 
0.0 


0.0 

0.0 

-0.8 


-1.4 
+0.2 
-0.8 


+0.8 
+0.8 
+0.8 
+0.4 

0.0 
+0.3 
+0.3 
+0.3 

+0.2 
+0.2 
+0.3 
+0.3 


+0.1 


+0.1 
+0.7 
+0.6 
+0.8 
+1.0 
+0.9 


0.0 
0.0 


0.0 
-0.2 
-0.1 

0.0 


+0.1 
+0.2 


+0.2 
+0.4 
0.0 
-S.6 
-8.4 

+0.8 
-3.0 
-0.2 
-8.6 
-4.1 
-8.8 


-8.6 
-3.6 
-8.2 
-2.2 
-0.9 
-8.6 
-8.9 


Ratio 
Of 
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9 
10 
11 


12 
13 

14 

:  15 

IG 
17 
1« 

19  I 

20 

21 
22 
23 


Interval. 


Mean. 


HWI.      LWI. 


A.  fit. 
086 
029 
12  05 
12  10 
0  13 


006 
080 
12  20 


0  14 
Oil 
0  18 


OOI 
005 
12  20 
12  18 

12  15 
12  13 
12  15 
12  17 

12  18 
12  19 
12  19 
12  20 


24       12  05 


25  , 

»1  I 

27 

28 

29 

30 


31 
32 


85 
36 


87 
88 


40 
41 
42 
4S 

44 

45 
46 
47 

48  ! 
49 


60 
51 
52 
58 
51 
55 
56  ; 


0  24 
050 
2  50 
430 
580 
506 


0  17 
087 


040 
0  03 
029 
0  40 


12  18 
12  11 


007 

2  08 

3  28 

3  51 

850 

[3  121 

0  47 

[11221 

185 

207 

300 

4  17 
053 
6  15 
625 
720 
440 
585 


h.  m. 
6  46 
6  42 
6  47 
568 
6  26 


6  13 
6  42 
606 


6  42 
6  45 
704 


6  36 
607 
601 
601 


5  53 
5  51 
555 

556 
5  57 
559 
608 


550 


6  26 

7  00 
9  10 

10  55 
12  00 

11  30 


623 
660 


653 
609 
6  40 
655 


6  10 
6  16 


[8  041 
18  66 
10  00 


8  04 
18  66 
10  00 

9  58 

[9  27] 

6  42 
[9  87] 

7  40 

8  12 

9  10 


10  29 
720 
0  15 
025 
0  47 

11  00 
11  60 


Tropic. 


HHWI.      LLWI 


h.  m. 

0886 

0045 
11  56a 
1188a 

0505 


-0026 

-0065 

12  16a 


0OI5 

12  045 

-0585 


12  00a 
12  01a 
U52a 
11  49a 

11  46a 
1144a 
11  46a 
1148a 

1149a 
11  50a 
1150a 
11  61a 


11  37a 


0035 
0206 
2  296 

4  136 

5  186 
4  486 


■0  166 
0086 


0  116 
0806 
0046 
0  096 


11  15a 
11  17a 


-0  516 
0086 
680a 
1  436 
1  446 

0236 

-0366 

12  09a 

-0  216 

0  116 

1  806 


6  15a 
2  406 

7  88a 
7  18a 

7  10a 
6  27a 

8  01a 


h.  m. 
7086 
6536 
6596 
6  116 
6  416 


6  576 
6566 
7026 


7  196 
7  046 
7  176 


6  516 
6  246 
6  206 
6206 

6  196 
6  096 
6  106 
6  116 

6  126 
6  136 
6  106 
6206 


6026 


6546 
7  156 
9256 

11  086 

12  126 
11  436 


6466 
7  116 


7  146 

6  326 

7  036 
7  176 


6306 
6856 


6436 
8556 
9  136 
10  026 
10  006 

9826 
7  526 
10  046 
8296 
9  016 
9406 


10  876 
7  27a 
0  21a 
029a 
0  526 

11  086 

12  016 


Range  of  tide. 


Mean 

(Mn). 


feet. 
12.8 
12.8 
9.6 
7.9 
8.7 


7.4 
7.3 
7.7 


2.5 
7.7 
8.2 


9.8 
9.9 
9.7 
9.4 

9.0 
9.2 
9.2 
9.3 

9.5 
9.6 

9.8 
9.7 


8.4 


12.1 
16.4 
15.0 
20.1 
22.0 
21.0 


6.9 
7.2 


7.4 


5.8 
6.8 


4.4 
5.1 


4.5 

If 

2.0 
2.3 

8.8 

2.8 
1.9 
8.0 


2.1 
2.4 
4.1 
10.1 
8.0 
2.4 
1.3 


Spring 

(Sg). 


Neap 

(Npf. 


feet. 
16.8 
16.5 
12.6 
10.0 
11.0 


9.5 
9.4 
10.0 


8.0 
9.7 
10.6 


12.8 
12.9 
12.6 
12.8 

11.7 
12.0 
12.0 
12.0 

12.8 
12.4 
12.7 
12.5 


10.9 


16.6 
21.2 
19.5 
26.1 
28.6 
27.3 


8.9 
9.4 


9.6 
8.5 
7.5 
8.2 


5.7 
6.6 


6.9 

li 

2.2 
2.9 

'if 

2.5 

3.8 


2.7 
3.0 
5.2 
13.0 
3.9 
3.1 
1.7 


feet 
7.2 
8.4 
6.3 
5.3 
5.9 


5.0 
4.9 
4.5 


1.8 
5.4 
5.4 


Great 
tropic 
(Gc). 


6.1 
6.1 
6.2 
6.2 


5.4 


7.4 
10.7 

9.7 
18.1 
14.3 
13.7 


4.5 
4.7 


4.8 
4.3 
3.8 
4.1 


2.8 
8.3 


2.9 

IP 

1.5 

1.4 
2.2 


1.4 
1.6 
2.7 
6.8 
2.1 
1.6 
0.9 


feet. 
18.0 
15.6 
11.8 
10.1 
11.3 


10.1 
10.0 
11.4 


Tropic  diurnal 
inequality. 


6.3 

12.0 

6.3 

12.7 

6.3 

12.4 

6.0 

12.1 

5.7 

11.5 

5.9 

11.8 

5.9 

11.8 

5.9 

11.8 

12.1 
12.4 
12.7 
12.6 


10.7 


15.5 
20.6 
19.1 
24.7 
26.8 
25.7 


9.7 
10.0 


10.2 
9.3 

8.3 
8.8 


7.0 
7.9 


7.1 
8.5 
4.0 
4.8 
4.9 

4.3 
6.8 
4.8 
5.4 
4.0 
5.1 


4.0 

4.4 
6.7 
14.2 
5.5 
4.4 
2.8 


HWQ. 


feet. 
8.2 
2.3 
2.4 
1.6 
2.2 


1.6 
1.6 
3.2 


3.3 
10.7 
11.5 


I 


1.5 
2,9 
2.9 


2.9 
2.7 
2.4 
2.4 

2.9 
2.3 
2.3 
2.3 

2.4 
2.5 
2.6 
2.6 


2.3 


3.0 
4.1 
3.9 
4.5 
4.7 
4.6 


2.7 
2.7 


2.8 
2.6 
2.4 
2.5 


1.8 
1.9 


1.8 


0.4 
0.5 


1.1 


1.2 
1.4 
1.1 


0.6 
0.6 
0.8 
1.3 
1.5 
0.6 
0.5 


LWQ. 


feet. 
5.2 
5.1 
4.0 
4.1 
4.5 


4.4 
4.4 
4.1 


0.6 
4.3 
4.3 


4.7 
4.4 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 

4.7 
4.7 
4.7 
4.7 


4.8 


4.1 
6.5 
5.3 
6.1 
6.4 
6.3 


3.6 
3.7 


3.7 
3.5 
8.3 
3.4 


4.1 
4.4 


4.1 


3.7 
4.0 


5.0 


8.8 
2.7 
8.1 


3.5 
3.7 
4.9 
7.7 
1.6 
3.7 
2.7 


Diurnal  wave. 


Mean  sea  level  | 
above  plane  of— 


Tropic 
HW 

Inter- 
val. 


h.  m. 

"sih' 


11  29 
8  49 


828 
8  22 
800 


7  50 


864 


784 


985 
982 
10  02 


984 


Tropic 
range. 


feet. 
6.1 
5.5 
4.7 
4.4 
4.9 


4.8 
4.8 
5.2 


1.5 
4.9 
4.9 


5.2 
5.1 
5.0 
5.0 

5.1 
5.0 
5.0 
5.0 

5.1 
5.3 
5.4 
5.4 


5.2 
7.0 
6.7 
7.7 
8.1 
7.9 


4.5 
4.6 


4.7 
4.4 
4.2 
4.3 


4.4 
4.7 


4.5 
3.5 
3.6 
8.6 
8.9 

8.8 
6.1 
4.2 
4.0 
8.0 
8.3 


8.6 
8.8 
5.0 
7.9 
2.2 
3.8 
2.8 


Predic- 
tions, 


fed.    , 
8.4 
8.2  I 
6.2 
5.8 
5.9  I 


feet. 
10.2 
8.4 
7.8 
5.6 
6.2 


I 


6.2 
5.2  I 
5.1 


1.2 
5.4 
5.1 


6.5 
6.5  , 
6.4 

6.4  ! 

5.8  I 
6.2 
6.2  I 
6.2  I 

6.2 
6.8 
6.5 
6.4 


5.6 


7.5 
10.2 

9.4 
12.2 
13.8 
12.7 


4.8 
4.9 


5.0 
4.4 

4.1 
4.4 


3.6 
4.1 


8.7 
1.2 
1.8 
2.3 
2.6 

1.9 
3.7 
1.0 
2.7 
1.7 
2.5 


2.8 
2.5 
8.7 
7.7 
2.1 
2.6 
1.6 


5.6 
5.5 
5.9 


1.4 
5.6 
5.7 


6.7 
6.7 
6.7 
6.6 

6.8 
6.4 
6.5 
6.5 

6.6 
6.7 
6.8 
6.8 


6.3 


7.9 
10.6 

9.7 
12.5 
13.6 
13.1 


5.0 
6.1 


5.2 
4.6 
4.8 
4.6 


4.0 
4.5 


4.1 
1.7 
2.5 
2.7 
3.0 

2.7 
4.0 
2.2 
8.8 
2.8 
8.1 


2.8 
8.0 
4.5 
8.9 
2.8 
8.0 
2.0 


Varla- 
tion  of 
the  com 

pass. 


Eatt. 
o 
81.0 
81.0 
81.0 
81.0 
81.0 


31.0 
80.0 
29.0 


28.5 
28.5 
28.5 


28.5 
28.5 
28.5 
28.0 

28.0 
27.0 
27.5 
28.0 

28.6 
28.5 
28.5 
28.5 


26.5 


25.0 
25.0 
26.0 
27.0 
27.0 
27.0 


24.0 
23.0 


23.0 
21.5 
20.0 
20.0 


18.5 
18.5 


18.6 
17.6 
17.0 
17.0 
17.0 

16.6 
16.5 
16.0 
11.0 
8.0 
6.0 


16.0 
21.6 
20.0 
20.0 
18.0 
15.6 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES. 


14 


87 


Station. 


'  Oe,«raphic  podUon. !       ^tandwd  port  for 
Longitude. 


Tidal  differences. 


NORTH  AMERICA  (West 
Co  AST  )—Ck)n  tinned. 

ALA8K  A— continued . 

Norton  Sound,  Bering  Sea. 


LHti- 
tude. 


North. 
o    t 

61  49 

62  20 

62  37 

63  00 


Cape  Dyer - 

Knpniyuk 

Yukon  R.,  DelU,  Kwiklok  Pass.... 
Yukon R.,  Delta,  Kwikpak  Pass  ... 
Yukon  R.,  Delta,  Apoon  Pass 63  05 

PItmiktalik 63  16 

St.  Michael 63  29 

North  Bay,  Stuart  Island 63  87 

Golofnin  Bay 64  32 

Nome 64  80 


I  Bering  Sea— Continued. 

11  j  Port  Clarence I  66  18 

I  Arctic  Ocean. 

12  !  Chamiflso  Island.  Kotzebue  Sound .   66  15 

13  PointBarrow '  71  18 


ASIA  (East  Coast). 

SIBERIA. 

Arctic  Ocean. 


I 


PitlekaJ 67  m 

Bering  Sea— Continued. 


St.  Lawrence  Bay 

Plover  Bay 

Anadir  Bay .' 

Cape  Oliutonsk 

Nikolski,  Komandorski  Ids  . . 

Kamchatka. 

Petropavlovsk,  Avatcha  Bay . 
Cape  Lopatka,  Kuril  Strait. . . 


Okhotsk  Sea. 

Tigil  River  Entr.,  Kamchatka  . 

Glghiga  River  Entrance 

Port  Alan 

Amur  River  Entrance 

North  Bay,  Sakhalin  Island 


53  00 
60  46 


58  01 
62  00 
66  26 
52  .% 
61  20 


Siberia,  PaHfic  Ocean. 

Castries  Bay 51  26 

Dui  Road,  Sakhalin  Island !  60  50 

Barracouta  Harbor •  49  02 

Aniwa  Bay,  Sakhalin  Island |  46  29 

OlgaBay 43  42 

Vladivostok •  43  07 

JAPAN.  I 

Northeast  Islands.  . 

Shakotan 43  62 

Taraku  Hima 43  38 

ShuishoSima '  43  27 


Hokushu  Island. 


SoyaSaki 

Notsuke  Harbor. 

Nemoro 

Akkeshl 


45  31 
43  33 
43  20 
43  02 


Kushiro '  43  00 

Mororan,  Endermo  Harbor I  42  20 

Hakodate,  Taugar  Strait [  41  48 

Otaru,  Sea  of  Japan j  43  12 


Arc.    ,  Time. 


Name. 


West. 


166  05 
166  19 
164  61 
164  46 
168  32 

162  84 
162  02 

162  30 

163  00 
166  26 


h.m. 
11  04 
11  01 
10  69 
10  69 
10  64 


Kodiak 

Kodiak 

Kodiak 

Kodiak 

St.  Michael. 


Time. 


Pa«p.- 


HW. 


LW. 


KAtlO 

Height.     '     of 
ranges. 


HW.     LW. 


Time  meridian, 
16SP  »'. 


10  60  '  St.  Michael. 
10  48  .  St.  Michael. 
10  60  ;  St.  Michael. 

10  52  !  St.  Michael. 

11  02  ,  St.  Michael. 


166  24  j  11  06  i  Kodiak. 


161  46     10  47     Bombay  . . . 
156  40  I  10  27     Baltimore  . 


East. 
18()  30  I  12  26 


12  36 
12  27 
11  63 
n  21 
11  04 


65  38 

189  00 

64  22 

186  38 

64  43 

178  20 

59  55 

170  21 

65  11 

166  01 

168  43 
156  60 


10  35 
10  27 


158  10  i  10  33 

160  40  !  10  43 

138  80  I  9  14 

141  15  9  25 

142  35  9  30 


\ 


140  62 

142  06 

140  19 

143  18 

136  12 

131  64 

146  49 

146  20 

146  62 

141  54 

146  18 

145  85 

144  61 

144  22 

141  07 

140  42 

140  M 

9  23 
928 
9  21 
983 
9  01 
848 


9  47 
9  46 
9  43 


9  28 
9  41 
9  42 
9  39 

9  37 
9  24 
9  23 
9  24 


Baltimore 

Batavia... 
Batayla... 
Batavia. . . 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Aden 

Port  Townsend. 
Port  Townsend. 


Aden 

Yokohama 

Aden 

Aden 

Aden 

Aden 

Aden 

Port  Townsend 

Aden 

Aden 

Port  Townsend 


169 


169 
173 

178 
173 
178 
173  1 

173  ! 


169 


257 
97 


97 


205 
205 
205 
266 
265 


266 


h.m. 

-  0  44 
+  0  28 
+  2  41 
+  2  18 

-  1  18 

-102 
000 
-022 
+  120 
+  460 


+  663 


+  589 
+  485 


h.m. 
-087 
+  040 
+  4  18 
+  823 

-  1  42 

-  1  01 
000 

-0  16 
+  2  16 
+  6  06 


+  7  10 


Mean  Lower 
Low  Waier. 

feet. 

-  2.4 

-  8.9 


-  6.8 

-  6.2 
+  0.2 

+  0.4 
0.0 

-  0.2 
-0.2 

-  1.6 


6.9 


-  6  01    -  6.8 
+  4  06  I-  0.8 


feet 
-0.6 
-0.7 
-L2 
-LO 
0.0 


0.0 
0.0 

+a2 

+0.2 
+L0 


-LO 


-1.0 
0.0 


0.75 
0.» 
0.20 
0.26 
1.04 

i.e 

LOO' 

aw 

0.93 

a46 


0.45 
0.S3 


Local  Hmt. 
6  57  I  -  7  80 


1.0 


+  726 
+  648 
+  7  22 
+10  20 
+  7  61 


+  7  62 
+  8  17 


266  I 


-1169 
-  728 
266  I  -  760 
266-841 
266-906 


161 

161 

161  ; 

266 

161 

161 


266 
177 
265 


265 
265 
265 
265 

161 
265 
265 
161 


-6  16 
-620 
-  7  10 
+12  24 
-8  89 
-146 


+  6  82  +  1. 1 
+  6  67  +  1.2 
+  6  28  ,+  6.2 
+10  21  '      0.0 

+  7  87  ;+  0.4 


+  753 
+  8  16 


-11  67 
-7  07 
-644 
-880 
-907 


-640 
-646 
-640 
+18  18 
-809 
-  1  15 


Tbne  meridian, 
ISSPE. 


+  7  10 
-220 
+  729 


-10  24 
+  888 
+  7  16 
+  726 

-  1  34 
+  7  82 
+  7  41 

-  1  09 


+  708 
-2  12 
+  727 


-10  25 
+  884 
+  7  14 
+  724 

-  1  07 
+  7  31 
+  7  47 
-0  42 


+  0.6 
+  0.2 


+11.4 
+12.6 
+  3.8 
+  0.1 
-  0.1 


4.1 
6.0 
7.1 
1.6 
7.8 
7.9 


0.0     as 


-a4 1 

-1.4' 
+0.4' 
+0.4 


+0.4 
+0.4, 


+1.4 
+L4. 
+0.7  I 
+0.8  ' 
+0.4! 


-8.7. 

-8.8: 

-4.0 

+0.2' 

-4.1 : 

-4.2 


l.M 
1.57' 
8.75 

a  91 
atrr 


1.05 

a  94 


3.78 
il2 
1.71 
0.94 


0.92  j 
a7<i 

a39 

0.5u' 

a87 
a  27 


JfeanLov 
Water  Springt- 


-  2.0 

-  1.8 
-  1.4 

-0.8 

-a  2 
-ai 

+  0.1 

-  1.0 

-  2,4 

-  1.6 

0.0 
-0.8 
-0.3 
-0.2 

-  7.7 

-  LI 

-  L6 

-  9.6 

-4.5 
-0.1 
-0.2 
-4-8 

as 
a» 
a^i 


i.« 
a»' 

0.C 

a62, 

as7i 

ar:' 
a€i 
aoti 
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Interval. 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean. 


Tropic. 


A.m. 

1 

12  00 

2 

050 

3 

806 

4 

2  42 

0 

[6  50] 

51 

9     [ 


7  10] 

8  07 
"7  60" 
1  19 

[2  05" 


12        5  00  I 

l:i  I    11  37 


0  18  , 


[6  10] 
[5  32 
[6  05 
600 
400  I 


40  839 

41  ,  3  32 

42  I  8  40 

43  8  50 


h.m. 
550 
7  10 

10  50 
955  i 

[100] 


1  46] 

i2r 

2  30 
5  23 
8  25' 


6  10         1  10 


12  10 

11  32" 

12  05' 
12  15 
10  13 


8  90  I      9  45 
3  55  !     10  08 


830 
040 
0  10 
11  45 
11  20 


10  45 
10  40 
950 
800 
055 
2  45 


334 
3  31 
348 


10  90 
450 
833 
3  41 


2  20 
7  10 
7  30 
5  45 
508 

4  40 
4  35 
3  40 
2  48 
7  10 
900 

9  46 
944 
10  00 

4  18 
11  05 
946 
953 

9  51 
9  45 
10  00 
10  02 

h.m. 

1125a 

006& 

1  596 

1  43b 

5  50b 

6  106 

7  146 

6  506 

8306 

11  506 

11  50  I 
5  22  I 


5  296 


4  40a 
11  456 


0536 


6  176 

4  896 

5  126 
5006 
3  036 

2  356 

2  686 

8  016 
0  13a 
0  33a 
0486 
0  206 

9  556 
9466 
8  366 
6  426 
-0  23a 
1  13a 


2  166 
509a 
2  826 


9296 
3  436 
0296 
2  186 

1526 
2  136 
2  166 
1  42a 


h.  m. 

6  156 

7  416 
11  896 
10  396 

280a 

8  15a 
4  18a 
4  00a 
6  80a 

9  10a 


1  14a 


U  30a 
4  476 


5  486 


9  576 
10  196 

2  26a 
7  16a 
7  39a 
556a 
5  21a 

5  49a 
446a 
3  55a 
3  04a 
7  26a 
9  19a 

10  026 
9  896 
10  226 

4  35a 

11  246 

9  496 

10  006 

9  546 

9566 

10  116 

10  10a 

1.0 


4.0 
0.4 


3.8 
3.4 


13.7 
14.8 
6.2 
3.4 
3.1 


4.7 
8.9 
2.0 
1.9 
1.9 
1.4 


1.9 
1.9 
2.3 


3.7 
2.9 
1.5 
2.2 

1.9 
2.6 
2.2 
0.4 


Spring 

(Sg). 


Neap 

(Np). 


feet. 

feeL 

5.2 

6.7 

8.8 

4.9 

1.4 

1.8 

1.8 

2.3 

[1.2] 

[1.0] 

14  456 

[0.8] 

14  106 

0.9 

14  406 

2.1 

12  276 

3.3 

10  256  , 

3.5 

1.1 

,1.4 
1.0 
0.7 
1.5^ 


1.1  i 


5.0  , 
0.5  , 


0.4 


4.5 
4.7 


2.6  ; 

2.7 

3.1 


2.6 
8.5 
8.0 
0.5 


feet. 
8.4 
2.6 
0.9 
1.2 
[1.1] 

1.2] 
0.9 
0.8" 
0.9" 
0.8" 


8.0 
0.2 


0.2  ' 


4.8 

2.4 

8.7 

1.8 

2.1 

0.5 

3.0 

1.4 

Great 
tropic 
(Gc). 


1.8  I 
1.9 


5.1 

2.1 

4.6 

1.9 

18.5 

7.5 

20.0 

8.1 

8.4 

3.4 

4.6 

1.9 

4.2 

1.7 

6.3 

2.6 

5.2 

2.2 

2.7 

1.1 

2.6 

1.1 

2.5 

1.1 

1.9 

0.8 

1 

1.0 
0.9 
1.4 


1.1 
1.5 
1.2 
0.3  ' 


HWQ.  i  LWQ. 


feet. 
7.4 
5.8 
2.4 
3.1 
4.8 

5.0 
4.6 
4.1 
2.7 

2.1 


1.6 


5.6 
0.6 


0.4 


4.2 
4.4 
10.5 
4.8 
6.0 


5.4 
4.9 


16.7 
18.0 
8.2 
4.9 
4.5 


6.3 
5.5 
3.2 
3.0 
3.0 
2.4 


3.0  ! 
3.2  1 

4.0 : 


6.8 
4.7 
2.6 
3.6 

8.3  ' 

4.1  I 

3.6  I 

"0.8  ' 


feet 

feet. 

2.8 

3.1 

2.0 

2.7 

1.2 

1.6 

1.3 

1.8 

1.0 
0.2 


0.1 


0.7  , 
0.7  , 


0.7 
0.7 


1.4 
1.4 
0.9 
0.7 
0.6 


0.8 
0.7 
0.5 
0.5 
0.5 
0.4 


0.6 
0.3 
0.9 


1.1 
1.0 
0.3 
0.4 

0.3 
0.6 
0.4 
0.1 


Diurnal  wave. 


Mean  sea  level , 
above  planeof— 


Tronic 
HW 

inters 
val. 


k.  m. 


.1    18  37 


1.8 
0.1 


0.1 


2.8 
2.9 


3.0 

2.8 


5.7 
6.9 
8.8 
2.8 
2.7 


Tropic 
range. 


13  46 


16  17 


10  40 
9  22 

11  18 


Predlo- 
tions. 


feet. 
3.9 
8.3 
2.0 
2.3 
4.6 

4.8 
4.3 
1.4 
2.5 

1.8 


2.0 
0.2 


0.2 


4.0 
4.2 
10.8 
2.9 
3.0 


3.1 
2.9 


5.9 
6.1 
4.0 
2.9 
2.8 


3.5 
3.1 
2.2 
2.2 
2.2 
1.9 


2.2 
2.4 
2.9 


8.7 
8.2 
2.5 
2.7 

2.7 
8.0 
2.7 
0.7 


Tropic 
LLW. 


feet. 
3.3 
2.5 
0.8 
1.2 
1.4 

1.5 
1.3 
1.3 
1.2 
1.0 


2.6' 
0.2  ' 


0.1 


1.3 
1.3 
8.3 
2.6 

2.8 


2.9  I 
2.7 


8.8 
9.4 
4.4 
2.6 
2.6 


3.5 

8.0  I 

1.8 

1.7 

1.7 

1.3 


1.8 
1.4 
1.6 


2.4 
1.8 
1.0 
1.5 

1.8 
1.8 
1.5 
0.2 


I  Varia- 
tion of 
the  com 


East. 

feet. 

o 

3.8 

19.0 

3.0 

19.0 

1.3 

20.0 

1.6 

20.5 

2.1 

20.5 

2.2 
2.0 
1.8 
0.8 
1.1 


0.9 


2.8 
0.2 


0.2  I 


1.9 
2.0 
5.0 
2.7 
2.9  i 


3.1 
2.9 


9.2 
9.9 
4.7 
2.9 
2.7 


3.6 
8.2 
2.0 
1.9 
1.9 
1.6 


1.8 
1.9 
2.4 


8.8 
2.7 
1.6 
2.2 

2.1 
2.5 
2.2 
0.5 


21.0 
21.5 
21.5 
21.5 
20.5 


20.0 


28.5 
32.0 


17.5 
16.0 
11.0 
4.5 
1.5 

wea. 

2.0 
2.5 


2.0 
0.0 
11.0 
9.5 
9.0 


9.5 
9.0 
9.0 
7.5 
7.6 
7.0 


6.6 
5.5 
6.5 


7.5 
6.0 
5.5 
6.0 

6.0 
6.5 
6.5 
7.0 


Digitized  by 


Google 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


Standard  port  for 
reference. 


16 

ill 

19 

I  20 


,31 

82  ' 
38  I 
134 


Station. 


Lati- 
tude. 


Longitude. 
An-.     Time. 


r 

ASIA  (East  Coast)— Continued,    t 
JAPAN— continued. 
Htmfihu  Itland. 


Monra 

Ominato 

Yamada  Harbor 

Tateyama 

YoKOHAJfA  (Nishlhatoba) . 


o     / 

40  57 

41  15 
89  27 

34  59 

35  27 


£<ut. 


Yenoura 

Shlmidzu ■  85  01 

Sakushima :  S4  44 

Yokkaichl 84  57 

Toba 84  29 

Matoya i  84  22 

Hamashima I  84  18 

Osaka  Roads,  Inland  Sea '  34  89 

Shimotsul,  Inland  Sea ,  34  26 

Tomo,  Inland  Sea I  84  23 


Onomichi,  Inland  Sea. 

Slmonoseki 

Setozaki,  Sea  of  Japan . 

Hagl.  Sea  of  Japan 

Yesaki,  Sea  of  Japan  . . 


Tonoura,  Sea  of  Japan — 

Sagiura,  Sea  of  Japan 

Yonago,  Sea  of  Japan 

Shibayama,  Sea  of  Japan . 
Tsulyama,  Sea  of  Japan. . 


I  Tsuruga  Bay,  Sea  of  Japan. 

Ao,  Sea  of  Japan 

NaoyediU,  Sea  of  Jnpan  — 

Amaze,  Sea  of  Japan 

Panakawa,  Sea  of  Japan  . . . 


Shikoku  Island. 


Urado 

Susaki,  Nomi  Harbor . 

Uwajima 

Aoshima,  Inland  Sea  . 


34  24 
83  69 
34  24 
34  25 
34  89 

34  54 
85  26 

35  22 
35  39 
85  39 

85  48 

86  53 

87  11 
87  82 
39  54 


140  52 

141  09 
141  59 
139  61 
139  89 

138  54 
138  31 

137  02 
136  88 
136  50 

186  62 
136  45 

135  27 
i:S48 
133  22 

133  12 

130  53 

131  12 
131  24 

131  39 

132  04 

132  41 

133  18 

134  89 
134  60 

186  00 

136  69 

138  14 

138  41 

139  51 


Kiushu  ItUmd. 


Kakaji,  Inland  Sea. 

TasmanBay 

Yamagawa 

KagORhima 

Kabashima 


Nagasaki 

Matsushima 

Tawaranoura 

Fukusbima,  Korea  Strait. 
Kariya,  Korea  Strait 


33  30  183  35 
33  23  133  17 
3:}  13  132  33 
33  44  ,  132  29 


131  31 
131  09 
130  88 
130  84 
129  47 

129  62 
129  36 
129  40 
129  49 
129  60 


'Dgmhima  Inland. 

Hirugaura,  Korea  Strait , 

Riu  Kiu  or  Loo  Choo  Islands. 

Hancock  Bay,  Amami  Ou  Sima. . . , 
Nafa  Kiang,  Okinawa  Sima 

Miyako  Sima  Islands. 

M  iyako  Sima 

Formo«a. 


33  40 
3122 

31  13 
8185 

32  84 

32  45 

32  56 
83  07 
88  21 

33  28 

34  19 

28  17 
26  12 

24  48 

Kelung  Harbor. 

Sauo  Bay 

Takau  Harbor.., 

Anplng 

Tamsul  Harbor. 


25  08 

24  46 

22  30 

23  00 

25  10 


129  16 


129  10 
127  40 


121  46 
121  50 
120  16 

120  09 

121  25 


h.  VI. 
9  23 
925 
928 
9  19 
9  19 

9  16 
9  14 
9  08 
907 
907 

9  07 
907 
902 
8  55 
868 

868 
8  44 
8  46 
8  46 
8.47 

848 

8  61 
868 
869 
869 

904 
906 

9  18 
9  16 
9  19 


864 
863 
860 
8  60 


8  46 
8  46 
8  43 
8  42 
8  39 

8  39 
8  38 
8  39 
8  39 
8  39 


8  87 
8  81 


8  07 
8  07 
8  01 
8  01 
806 


Name. 


Page. 


Tidal  differences. 


Time. 


'  Ratio 
Height.     I     of 
Irange*. 


Nagasaki 181 

Singapore I  201 

Yokonama '  177 

Yokohama 177 

Yokohama ,  177 

Karachi 261 


Karachi . 
Yokohama  . 

Karachi 

Karachi 


Karachi . 
Karachi . 
Karachi . 
Bombay . 
Bombay  . 


Bombay  . . . . 
Nagasaki.. 
Key  West.. 
Hongkong. 
Hongkong. 


Hongkong 

Hongkong...: 

PortTownsend... 
San  Francisco Ent. 
Aden 


Aden 

Aden 

Aden 

Aden 

St.  Michael . 


Bombay  . . 
Karachi . . 
Karachi . . 
Nagasaki. 


Bombay . . 
Karachi . . 
Karachi . . 
Karachi . . 
Shanghai . 


Nagasaki . . 
Nagasaki . . 
Nagasaki . . 
Nagasaki . . 
Singapore  . 


8  37     Nagasaki . 


Singapore  . 
Singapore  . 


261 
177 
261 

261 

261 
261 
261 
257 
257 

267 
181 
125 
197 
197 

197 
197 
161 
168 
266 


266 
266 
265 
167 


257 
261 
261 
181 


257 
261 
261 
261 
189 

181 
181 
181 
181 
201 


181 


201 
201 


Singapore !    201 


San  Diego . 
San  Diego . 
San  Diego . 
San  Diego . 
Singapore  . 


149 
149 
149 
149 
201 


HW.     I     LW.        HW.      L\Y. 


Time  meridian, 
1S5P  E. 


h.m,  ; 

-  4  67 
+  6  10  I 

-  108  I 
-0  20 

000  I 
j 

+  685 
+  687 
+  0  62 
+  668 
+  6  62 

+  646 
+  7  16 
+  828 
+11  84 
+11  34 

+11  22 
+  086 
+  2  15 
+  1  18 
+  1  44 

+  2  16 
+  840 
-12  01 
-10  17 
-581 

-6  84 
-622 
-625 

-  6  40 

+  468 


+  6  41 
+  702 
+  827 
+  088 

+  920 
+  700 
+  837 
+  769 
+  006 

000 
+  008 
+  0  18 
+  0  58 
+11  46 

h.m. 
-6  01 
+  5  16 

-  0  63 

-  0  12 
000 

+  639 
+  640 
+  1  00 
+  7  01 
+  666 

+  6  48 
+  7  19 
+  889 
+11  41 
+11  42 

+11  29 
+  0  34 
+  2  14 
+  1  82 
+  168 

+  230 
+  865 
-11  34 

-  963 
-582 


-686 
-524 
-  5  27 
-6  41 

+  444 


+  6  48 
+  706 
+  846 
+  088 


+  927 
+  701 
+  8  41 
+  886 
-184 

000 
+  003 
+  0  13 
+  068 
+11  51 


+  1  09  '  +  1  05 


+  968 
+  904 


+  955 
+  9  01 

Time  nuridian, 
ItdPE. 

+  9  47     +  9  62 


- 12  12 
+  8  23 
-12  04 
-12  09 
+1157 


-12  12 
+  823 
-12  03 
-12  09 
+12  02 


Mean  Lote    \ 
Water  Springt. 

feet.  ,  feet. 


5.8 
-5.2 
-1.2 
-LO 

0.0 

-2.9 
-2.0 
+0.6 
-0.9 
-2.1 

-2.7 
-2.8 
-2.8 
-8.0 
-1.6 

-1.9 
-2.6 
+0.5 
-2.9 
-8.8 

-8.6 
-3.8 
-9.5 
-4.6 
-3.6 


-0.9  1 
-1.0 
-0.2. 
-0.2  I 
0.0  I 

-0.3  I 

-0.3 

+0.1 

0.0 

-0.2 

-0.3  I 
-0.2 
-0.2 
-0.6  1 
-0.8  I 

-0.6 
-1.1, 
+0.2  1 
-0.9  i 
-0.8  t 

-0.9 
-1.0 
-4.8 
-1,2 
-0.5 


-0.5 


-3.6  ! 
-3.6  I  -0.5 
-3.7  I  -0.5 
-3.7  -0.5 
-2.6     +0.9 


-6.5  ,  -LI 


I 


.2 
-2.0 
+0.4 


-0.2 
-0.3 
0.0 


-2.4  -0.3 
-0.6  0.0 
+  1.8  +0.4 
+2.6  +0.4 
-0.4  ;  +0.7 


0.0 
+0.1 
-0.1 
-L2 
-L6 


-1.6 


-1.6 
-L9 


-2.7 


-2.2 
+0.8 
-1.8 
-O.G 
0.0 


0.0 
+0.1 

0.0 
-0.2 
-0.4 


-0.1 


-0.4 
-0.5 


-0.6 


-0.6 
-0.2 
-0.6 
-0.4 

-a  2 


0.21 
0.26 
0.71 
0.' 
l.W 

0.M 
aS2 
1.44 

a« 

0.67 

0.5T 
0.63 
0.63 
0.73 

o.r. 

0.$ 
0.7« 

1.21 
0,SS 
0.25 

0.19 
0.15 
0.t* 
a  13 
0.14 

0.14 
0.14 
0.12 
0.12 
0.24 


0.S9 
0.^ 
0.70 
1.06 


0.7 

a  90 
1.1* 

1.41 

av" 

LOP 
1.00 
0.9S 
O.K^ 
0.?1 


O.Pl 

o.v 


O.K' 


0.^ 
1-13 

a79 

0.&4 
LW 


Digitized  by 


Google 
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B 

s 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diunia 

Tropic 
HW 

inter- 
val. 

I  wave. 

Tropic 
range. 

Mean  sea  level 
above  placi' of— 

1 

Varia- 
tion of 
the  com- 

paas. 

Mean. 

Tropic. 

Mean 
(Mn.) 

Spring 

(Sg.) 

Neap 

(Np.) 

Great 
tropic 

(Gc.) 

HWQ. 

LWQ. 

Predic- 
tion.M. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Waft. 

1 

2 
3 
4 
6 

h.m. 
337 
3  35 
430 
604 
524 

h.m. 
960 
9  48 

10  46 

11  17 
1129 

k.m. 

4  07a 
•SOih 

5  44a 

6  16a 
4266 

h.  m. 

9  .106 
9  516 

10  406 

11  126 
11  326 

feet. 
1.3 
1.5 
2.5 
2.7 
3.5 

feet. 
1.8 
2.0 
3.4 
3.7 
4.8 

feet. 
0.6 
0.8 
1.3 
1.4 
1.9 

1.7 
3.7 
4.0 
4.9 

feet, 
0.1 
0.1 
0.3 
0.3 
0.4 

fed. 
0.5 
0.7 
2.6 
2.7 
2.9 

h.m. 
9  45 

10  14 

"iow 

11  39 

feel. 
0.5 
0.7 
2.6 
2.7 
2.9 

feet. 
0.9 
1.0 
1.7 
1.8 
2.4 

fed. 
6.0 
1.0 
2.3 
2.4 
3.0 

o 
6.0 
6.0 
5.5' 
4.5  i 
4.5 

6 
7 
8 
9 
10 

5  52 
562 
606 
605 
559 

12  06 
12  04 
12  19 
12  17 
12  12 

6  41a 
644a 

7  07a 
6  44a 
6  47a 

11  576 
11566 

12  076 
12  136 
12  066 

3.0 
2.9 
3.9 
4.7 
3.7. 

4.2 
3.9 
5.4 
6.4 
5.0 

1.6 
1.6 
2.0 
2.6 
2.1 

4.0 
3.9 
6.6 
6.8 
4.9 

0.4 
0.4 
0.8 
0.4 
0.4 

2.1 
2.2 
8.4 
2.7 
2.6 

11  13 
11  13 
11  19 
11  44 
11  82 

2.2 
2.3 
3.6 
2.7 
2.7 

2.1 
2.0 
2.7 
3.2 
2.5 

2.3 
2.3 
3.3 
3.4 
2.9 

4.5 
4.5 
4.6 
4.5 
4.6 

11 
12 
,  13 
14 
15 

562 
623 
730 
11  18 
11  16 

12  04 
0  10 
125 
505 
504 

6  44a 

7  24a 
830a 

1146a 
11  42a 

12  016 

025a 

1  40a 

'   542a 

444a 

3.2 
3.5 
3.5 
6.4 
7.6 

4.3 
4.7 
4.7 
8.4 
10.2 

1.7 
2.0 
2.0 
8.9 
4.5 

4.2 
4.7 
4.7 
8.6 
9.7 

0.3 
0.5 
0.5 
2.4 
2.4 

2.4 
2.5 
2.5 
8.0 
3.2 

1142 
1140 

"ulo' 

14  44 

2.4 
2.5 
2.5 
3.9 
4.0 

2.2 
2.4 
2.4 
4.2 
5.1 

2.5 
2.8 
2,7 
4.4 
5.0 

4.6 
4.5 
4.5- 
4.5 
4.5 

16 

17 

.  18 

:  19 

'  20 

11  04 
830 

10  66 

11  16 
11  41 

4  61 
2  20 
442 
603 
528 

11  31a 
8606 
10  29b 
10  436 
10  576 

4  35a 
2  18a 

5  40a 
603o 
646a 

7.4 
4.7 
1.5 
1.3 
0.8 

9.7 
6.7 
2.0 
1.7 
1.1 

4.7 
2.4 
0.7 
0.6 
0.5 

9.5 
5.0 
2.2 
2.0 
1.6 

2.1 
0.6 
1.2 
1.2 
1.0 

8.3 
1.4 
0.6 
0.7 
0.6 

14  58 

21  20 
2141 

8.9 
1.5 
1.4 

1.4 
1.2 

4.8 
3.4 
1.0 
0.8 
0.6 

5.0 
2.7 
1.0 
0.9 
0.7 

4.5 
4.5 
4.5 
4.5 
4.5 

21 
22 
2S 
24 
25 

12  12 
106 
4  51 
207 
228 

559 
7  21 
11  03 
820 
841 

11416 
029a 
302a 
042a 
0  51a 

7  21a 

8  21a 
11  24a 

8  45a 
859a 

0.6 
0,5 
0.4 
0.5 
0.6 

0.8 
0.6 
0.4 
0.6 
0.6 

0.4 
0.3 
0.2 
0.4 
0.4 

1.2 
0.9 
0.7 
0.9 
0.9 

0.8 
0.5 
0.1 
0.2 
0.2 

0.3 
0.8 
0.6 
0.6 
0.7 

22  45 
28  19 
24  15 
21  67 
2158 

0.9 
0.6 
0.6 
0.7 
0.7 

0.4 
0.8 
0.2 
0.3 
0.3 

0.5 
0.4 
0.4 
0.5 
0.5 

6.0 
6.0 
6.0 
6.0 
5.0 

26 

27 
28 
29 
80 

230 
2  46 
248 
236 

[3  07] 

•  8  42 
858 
900 
8  49 
[9  19] 

052a 
1  Ua 
1  14a 
1  10a 
0  36a 

8  59a 

9  23a 
9  28a 
9  15a 
9  51a 

0.5 
0.5 
0.4 
0.4 
[0.5] 

3.4 

3.6 

U 

0.6 
0.6 
0.6 
0.6 

[0.7] 

4.5 

^  6.0 

5.3 

8.9 

0.4 
0.4 
0.3 
0.3 
[0.4] 

2.1 
2.0 
2.2 
3.8 

0.9 
1.0 
0.8 
0.8 
1.1 

0.2 
0.2 
0.2 
0.2 

0.7 

0.8 

0.6 

^0.6 

■'22*28* 
22  38 
22  28 
22  42 

0.7 
0.8 
0.7 
0.6 
1.0 

0.8 
0.3 
0.3 
0.3 
0.4 

0.5 
0.6 
0.5 
0.6 
0.7 

5.0 
6.0 
5.5 
6.5 
6.0 

.  31 
32 
33 
34 

624 
555 
7  17 
888 

Oil 

12  08 

120 

225 

669a 
6  42a 
804a 
900a 

-  0  10a 
12  066 

1  17a 

2  15a 

4.7 
4.7 
5.0 
7.6 

1.3 
0.8 
0.3 
1.2 

2.0 
2.5 
2.6 
2.2 

10  14 

11  46 

**i2'62* 

2.4 
2.5 
2.6 
2.5 

2.2 
2.6 
2.6 
4.4 

2.6 
2.8 
2.9 
4.0 

4.5 
4.5  : 
4.5 
4.5 

36 

36 
37 
88 
39 

855 
545 
720 
640 
005 

242 
11  58 
108 
1  00 
6  17 

924a 

6  25a 
7Ma 

7  12a 
0086 

2  30a 

11  566 

1  06a 

058a 

.     5  16a 

6.7 
5.0 
7.0 
7.8 
6.2 

9.2 
6.8 
9.5 
10.5 
8.4 

3.7 
2.8 
3.9 
4.4 
3.5 

8.2 
6.3 
8.5 
9.4 
7.3 

1.3 
0.4 
0.5 
0.5 
2.9 

3.1 
2.9 
8.4 
3.6 
0.4 

13  22 
"12*64* 

3.4 
2.9 
3.4 
3.6 
3.0 

4.6 
3.4 
4.8 
6.2 
4.2 

4.5 
8.7 
4.9 
5.3 
3.0 

4.5 

3.5; 

3.6 

3.5 

4.0 

40 
41 
42 
43 
44 

7  49 
756 
807 

8  47 
923 

141 

1  44 
154 

2  34 

3  10 

8  21a 
8  27a 
840a 
8  176 
8  616 

1  37a 
1  37a 

1  48a 

2  86a 
8  18a 

6.2 
6.2 
6.1 
5.2 
4.6 

8.4 
8.6 
8.5 
7.0 
6.4 

3.4 
3.2 
8.0 
2.8 
2.5 

7.3 
7.2 
7.0 
6.9 
6.4 

0.4 
0.7 
0.6 
0.3 
0.6 

3,0 
2.9 
2.9 
2.8 
2.2 

13  26 
13  04 
18  22 

15  09 

16  27 

8.0 
8.0 
8.0 
2.8 
2.8 

4.2 
4.8 
4.2 
3.6 
3.2 

4.2 
4.1 
4.0 
3.4 
8.1 

4.0 
4.0 
4.0 
4.6 
4.5 

45 

856 

2  44 

9  15a 

2  37a 

4.8 

6.7 

2.4 

5.1 

0.6 

1.3 

13  30 

1.4 

8.4 

2.7 

4.5 

46 
47 

7  30 
630 

1  15 
0  15 

7  006 
6  006 

1  29a 
0  29a 

4.6 
4.3 

6.2 
5.8 

2.6 
2.5 

5.8 
5.4 

1.0 
1.0 

2.2 
2.1 



2.4 
2.3 

8.1 
2.9 

3.1 
3.0 

8.0 
2.0 

48 

727 

1  14 

6636 

1  80a 

3.6 

4.9 

2.1 

4.7 

0.9 

2.0 

15  17 

2.2 

2.4 

2.6 

2.0 

49 
60 
61 
52 
53 

10  16 
600 
9  46 
950 

10  00 

403 
12  13 
332 
3  38 
3  47 

9  316 
5  266 
9  076 
9  15?) 
9  33/> 

4  23a 
12  296 
3  49a 
3  54a 
3  59a 

2.2 
4.3 
3.0 
3.6 
6.9 

3.0 
6.8 
4.0 
4.9 
8.0 

1.3 
2.5 
1.7 
2.1 
3.4 

3.0 
5.4 
3.9 
4.6 
7.2 

0.7 
1.0 
0.8 
0.9 
1.2 

1  5 
2.1 
1,8 
1.9 
2.5 

1.7 
2.8 
2.0 
2.2 
2.8 

1.6 
2.9 
2.0 
2.4 
4.0 

1.7 
3.0 
2.2 
2.5 
8.9 

1.5 
1.0 
0.5! 
1.0 
1.5' 
1 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


ASIA  (East  CtoAsr)— Continued. 

KORKA. 


Yung-hingBay 

Tsau-liang-hai  or  Chosan... 

Port  Haniilton 

Chemulpo  (Inner  Harbor)  . 
Seoul 


Qeographic  position. 


Lati- 
tude. 


North.  I 
o  / 
39  13 
35  07 
34  01 
37  29 
37  30 


Longitude. 


Arc.     Time. 


East. 


Shuntung  Promontory . 

Sang-kau  Ba v 

Kyau-chau  Harbor . 


Port  Arthur 38  50 

Newchwang i  40  35 

Tientsin  ENTR.,Taku  Lightship..   38  55 

Tientsin i  39  09 

Hoangho  or  Yellow  River  Entr '  37  54 

Chefoo I  37  34 

Wei-hai-Wei |  37  29 

37  24 
37  08 
36  00 

31  21 

32  10 
30  14 
29  67 
28  24 

27  12 
26  02 
26  03 
25  24 
25  08 

24  36 
24  28 
23  54 

28  20 
22  60 


Shanghai,  Wusung  Bar. 
Nankin,  Yangtze  River.. 

HangChu  Bay , 

Ning-Po,  Yung  River...., 
Taicnow  Islands 


Namquam  or  Nam  Kwan  Harbor . 

Min  River  Entrance 

Fuchau,  Min  River 

Hungw ha  Sound 

Meichen  Sound 


Hui-i-tauBay 

Amot  (Inner  Harbor) . 

Tongsang  Harbor 

Swatow 

Honghai  Bay 


HONOKONO  

Whampoa 

Canton 

Macao 

Hui-ling-san  Harbor  . 


Tien  pak  Harbor 

Naucnau  Passage 

Hoi  Hau,  Hainan  Island 

Yulinkan  Bay,  Hainan  Island  . 
Pakhoi 


COCHIN  CHINA. 


KuaKam 

Hue  River  Entrance  . 

Hon  Kobe  Bay 

Saigon 


SIAM. 

Chentabun  River  Entrance  . 

Paknam,  Menam  River 

Bangkok,  Menam  River 


MALAY  PENINSULA. 

Eoft  coast. 

Lakon  Roads 

Singora 

Tringano  River 

Singapore : 

West  coast. 

MalakkaRoad 

One  Fathom  Bank 

Pcrak  River  Entrance 

Georgetown,  Penang  Island. 
Salang  or  Junkseylon  Island 


22  17 

23  05 
28  08 
22  14 
21  40 


21  28 
21  00 
20  04 
18  15 
2127 


20  45 
16  86 
12  40 
10  50 


12  28 

13  80 
18  40 


883 
7  13 
625 
1  17 


2  12 
252 

4  05 

5  24 
800 


O    /  ! 

127  18 
129  03 
127  17 

126  36 

127  00 

121  16 

122  00 
117  52 

117  11 

118  34 

121  31 

122  13 
122  42 
122  27 
120  20 

121  30 
118  55 

120  14 

121  47 
121  52 

120  23 
119  40 
119  24 
119  14 
119  00 

118  26 
118  08 
117  81 
116  40 
116  11 

114  10 
113  26 
113  16 
113  84 
11146 

11113 
110  38 
110  05 
109  33 
109  02 

106  47 

107  40 
109  11 
106  42 

102  07 
100  38 
100  82 

100  05 
100  40 
103  06 
108  51 

102  12 
100  59 
100  44 
100  20 
98  21 

A.m. 
8  29 
836 
8  29 
826 
828 


805 
808 
7  51 
7  49 

7  54 

806 
809 

8  11 
8  10 
8  01 

8  06 

7  56 

8  01 
807 
807 

802 
759 
768 
7  67 
756 

754 
7  52 
760 
7  47 
7  41 


787 
7  34 
733 
734 
727 


725 
7  23 
7  20 
7  18 
7  16 


707 
7  11 
7  17 
707 


6  48 
6  43 
642 


6  40 
6  43 
6  52 
655 


6  49 
6  44 
6  43 
6  41 
633 


Standard  port  for 
reference. 


Tidal  differences. 


I^ame. 


San  Diego 
San  Diego 
Calcutta.. 
Calcutto . . 
Calcutta . . 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Shanghai . 
Shanghai. 
Shanghai. 
Shanghai. 
Amoy 


Amoy  , 
Amoy  . 
Amoy  . 
Amoy  . 
Amoy  . 


Amoy 

Amoy , 

Amoy 

Hongkong. 
Hongkong. 


Hongkong. 
Hongkong. , 
Hongkong., 
Hongkong., 
Hongkong. 


Hongkong., 
Hongkong., 
Hongkong. , 
Hongkong.. 
Hongkong. 


Hongkong. 
Hongkong. , 
Singapore  . 
Singapore  . , 


Singapore 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 

Singapore 
Singapore 
Singapore 
Singapore 
Singapore 


Time. 


Page. 


149 
149 
245 
245 
245 


166 
165 
165 
165 
165 

165 
165 
165 
189 


189 
189 
189 
189 
193 

193 
193 
193 
193 
193 

193 
193 
198 
197 
197 


197 
197 
197 
197 
197 


197 
197 
197 
197 
197 


197 
197 
201 
201 


201 
201 
201 


201 
201 
201 
201 


201 
201 
201 
201 
201 


Local  time. 


h.m. 

-  4  46 
+10  05 

-  4  16 
-902 
+  8  24 


A.m. 
-  4  47 
+10  05 
-630 
-11  16 
+  683 


Time  meridian, 
lt(P  East. 


-630 
+  117 
000 
+  356 
+  1  01 

-  5  11 

-  6  20 
+  043 
+  0  28 

+  4  42 

000 

-  1  38 

-  0  58 
+  0  46 

-  3  55 

-  2  50 

-  2  52 
+  0  19 

-  1  20 
+  0  11 

-002 
000 

-  1  08 
-7  40 
+  023 


000 
+  363 
+  506 
+  0  80 
-053 


-608 
+  046 
000 
+  3  40 
+  023 

-  5  49 
-668 
+  004 

-  1  13 
+  802 

0  00 

-  3  18 

-  2  38 

-  0  55 

-  3  51 

-  2  45 

-  2  47 
+  0  41 

-  1  16 
+  0  15 

+  002 
0  00 

-  1  03 
+  333 
+  0  37 


000 
+  4  41 
+  5  06 
+  0  46 
-089 


Time  meridian, 
10S°  East. 


+  1  39 
+  0  01 
-805 
-  1  08 
+  7  24 


+  1  58 
+  0  15 
-  2  50 
-053 

+  788 


Local  Hme. 


-045 

-  0  15 
-1126 

-  620 


0  20 
5  10 
220 


0  15 
2  00 
220 
000 


-300 
-430 
-  7  15 
-10  66 
+12  06 


-030 
-003 
-1120 
-607 


-0  12 
-  502 
-202 


-  009 
-154 

-  2  14 
000 


-264 
-427 
-  7  10 
-10  47 
+12  24 


feet.   I  frrt 


-  2.5 
+  1.2 

-  1.2 
+12.4 

-  4.2 

-0.6 
-0.2 
-0.8 
-0.6 
-0.8 

-  0.8 
+  8.2 

0.0 

-  8.8 
+  2.0 

0.0 
+0.4 

0.0 
-0.4 
+0.2 

-  0.2 
+  0.6 

-  1.5 

-  2.6 
+  0.8 

0.0 
+0.2 
-0.1 
-0.6 
-0.8 

0.0 

-  4.9 
3.8 

-  1.1 

-  1.2 

0.0 
-0.7 
-0.1 
-0.7 

0.0 

+  1.4 
+  2.9 
+  3.2 
+  6.4 
+  1.1 

+0.2 
+0.1 
+0.2 
+0.2 
+0.1 

+  0.5 
0.0 

-  3.1 
0.0 

+  1.7 

+0.1 
0.0 
#-0.1 
+0.2 
+0.1 

0.0 
+  1.2 
-  0.8 
+  1.6 
+  2.6 

0.0 
-0.4 
-0.9 
+0.2 

+a2 

+  3.2 

+•6.4 
+  8.1 
-  1.8 
+  7.8 

+0.2 
+0.6 
+0.8 
-0.4 
+0.6 

-  0.1 

-  L8 

-  2.2 
+  1.8 

-0.1 
-0.4 
-0.2 
+0.2 

-  2.6 
+  0.6 

-  0.2 

-0.8 
0.0 
0.0 

-2.6 
-4.0 
-  1.4 

ao 

-0.2 
-0.6 
-0.2 

ao 

+  2.4 
+  5.6 
+  0.9 
+  1.0 

+  x.i 

+0.2 
+0.4 
+0.1 
+0.2 

+ai 
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Interval. 


Range  of  tide. 


10 

11 
12 
13 
14 
,  15 

I  16 
17 
18 
19 

(21 

;  22 

23 

.24 

25 

,26 
I  27 
1  28 
29 
<30 


81 
32 


36 
37 
38 
89 
40 


41 
42 
43 
44 


45 
46 
47 


48 
49 
50 
61 


62 
58 
54 
55 

56 


Mean. 


Tropic. 


HWI.      LWI.     HHWI 


I 


h,m. 
5  10 
786 
905 
4  19 
920 


10  05 
480 
256 
650 
4  00 

10  25 
920 
400 
045 
460 

0  13 

10  50 
1185 

100 
850 

960 
9  45 
030 

11  15 
020 

005 
004 
11  20 
153 
950 


923 
048 
200 
950 
820 


1150 
10  10 
700 
855 
500 


900 
980 
U20 
500 


10  00 
6  10 
800 


10  06 
820 
800 

10  20 


720 
5  50 
805 
11  50 
10  00 


h.m. 
1122 

1  23 

2  52 
10  81 

sao 


363 

10  50 

9  47 

1  00 

10  13 

4  13 
806 

«10  12 

6  57 

11  03 

806 
488 
523 

7  12 
287 

838 
333 
700 

5  02 
682 

6  17 
6  13 
508 
6  39 
3  87 


256 
7  84 
800 
888 
207 


687 
8  67 
048 
243 
11  12 


2  48 

8  16 

506 

11  20 


850 
11  26 
200 


863 
2  08 
1  48 
402 


LLWI. 


Mean 

(Mn). 


A.  m. 
428a 
7  076 
9  126 
4286 
928a 


926a 
8696 

2  206 
6006 
3286 

9  47a 

8  45a 

3  20a  I 
0386  ' 
4456 

0  116  ' 

10  41a 

11  80a 
0546 
906a 

10  04a 
968a 
0436 

11  27a 
0346 

0  196 
0  196 
1137a 
2696 

9  136 


8  816 

0  17a 

1  19a 

9  186 
7466 


11  176 
9426 
6  276 
7536 
4  84a 


8  146 

8  316 

10  276 

4  23a 


906a| 
429a| 
7  17a 


9  10a 
7  10a 
7  12a 
9  37a 


A.  m. 
11  446 

1  86a 

2  40a 
10  246  j 

3  156  I 


3  556 
10  526 

9  496 

1  Olu 
10  156 

4  156 
8  106 

10  14a 

7  216 

11  216 

8  256 

5  106 
5406 
7  336 

2  36a 

3  36a 
3  31a 
658a 

5  01a 

6  30a 

6  16a, 
6  12al 
5  06ai 
636ai 


4  -zaa 
3  51a 

8  07a 

850o 

4  24a 

250a 

6  17a 

4  81a 

1  29a 

369a 

11  4SUi 

344a 

4  27a 

522a 

11  30a 

4  046 
11  36a 
2  116 


4  086 
2  266 
2  016 
4  156 


108 

644a 

1  176 

12  00 

5  19a 

12  08a 

9  17 

226a 

9  27a 

640 

11  116 

5  50a 

4  00 

9226 

4  10a 

feel. 
1.8 
5.2 
7.7 
21.1  I 
4.7  ' 


6.5 
10.2 
7.3 
3.9 
9.1 

7.0 
7.8 
6.9 
6.4 
8.9 

7.3 
8.1 

10.7 
6.9 

11.6 

14.1 
15.6 
15.8 
18.9 
13.8 

13.2 
12.8 
9.8 
8.0 
4.9 


4.8 
8.9 
4.8 
6.6 


6.2 
9.1 
6.1 
1.8 
10.6 


1.9 
8.7 
7.3 


3.4 
6.1 
5.4 


8.3 
2.1 
4.8 
5.7 


7.8 
10.7 
6.4 
6.6 
6.6 


Spring 

(8g). 


feel. 

2.5  I 
7.0  i 

10.6 
28.8 

6.6  ' 


7.6 
11.7 

8.4 

4.5 
10.5 

8.1  i 
9.0 
6.8 
6.9 

U.4| 

9.2 

4.0 
18.7 

A.  8 
14.1 

17.2 
19.0 
19.3 
23.0 
16.9 

16.1 
16.6 
12.0 

8.6 

6.4 


4.4 

6.0 
5.1 
6.8 
7.4 


8.2 
12.0 
8.0 
2.3 
14.0 


4.3 
2.5 
5.0 
9.8 


4.5 
8.2 
7.3 


4.5 
2.8 
5.8 

7.4 


10.5 
14.4 
8.6 
8.8 
8.9 


Neap 

(Np). 


feet. 
1.0 
3.0 
4.2 

11.6 
2.6 


5.5 
8.7 
6.2 
3.3 

7.7 

6.0 
6.6 
5.0 
3.6 
6.0 

4.9 

2.1 
7.2 
4.6 
8.9 

10.9 
12.0 
12.2 
14.6 
10.6 

10.2 
9.8 
7.6 
2.6 
8.0 


2.1 
8.3 
2.4 
8.0 
3,6 


3.8 
6.6 
3.8 
1.1 
6.6 


2.1 
1.2 
2.2 
4.2 


2.1 
8.6 
3.1 


1.9 
1.2 
2.5 
3.5 


4.5 
6.2  , 

8.7  i 

8.8  I 
8.8  I 


Great 
tropic 
(Gc). 


feet, 
2.6 
6.4 
7.2 
20.8 
4.3 


8.8 
13.1 
9.8 
5.7 
11.8 

9.4 
10.4 
8.1 
5.8 
9.4 

7.8 
3.4 

11.2 
7.3 

12.9 

15.5 
17.0 
17.8 
20.5 
15.1 

14.5 
14.0 
10.9 
6.8 
8.2 


6.2 
7.1 
6.8 
8.2 
9.2 


9.9 
13.6 
9.8 
3.8 
16.4 


6.0 
8.9 
6.2 
9.4 


4.8 
8.1 
7.2 


4.7 
8.3 
6.0 
7.6 


10.0 
13.3 
8.4 
S.5 
8.6 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.7 
1.1 
1.4 
2.3 
1.1 


0.2 
0.3 
0.2 
0.2 
0.3 

0.2 
0.3 
0.2 
1.9 
2.4 

2,3 
1.4 
2.6 
2.1 
0.4 

0.4 
0.6 
0.5 
0.5 
0.4 

0.4 
0.5 
0.4 
1.4 
3.7 


8.0 
8.0 
8.8 
8.7 
4.0 


4.2 
6.1 
4.2 
2.3 
5.5 


3.1 
2.3 
0.9 
1.2 


0.8 
1.1 
1.1 


0.8 
0.7 
1.0 
1.1 


1.3 
1.5 
1.2 
1.2 
1.2 


LWQ. 


feet. 
1.4 
2.3 
0.7 
1.2 
0.6 


4.4 
5.5 
4.6 
3.4 
5.2 

4.5 
4.8 
4.2 
0.6 
0.7 

1.2 
0.4 
0.8 
0.7 
8.0 

3.3 
8.4 
8.5 
8.8 
8.2 

8.2 
8.1. 
2.7 
8.6 
3.1 


2.8 
2.9 
2.8 
3.1 
8.4 


8.5 
4.3 
8.5 
1.9 
4.6 


2.6 
1.9 
8.0 
4.2 


2.9 
8.9 
3.6 


2.9 
2.3 
3.8 
8.8 


4.4 

5.1 
4.0 
4.0 
4.0 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  m. 


18  80 


9  41 


12  11 


17  60 


18  40 


18  82 
22  42 


6  14 


Tropic 
range. 


feet. 
1.6 
2.6 
1.6 
2.6 
1.2 


4.4 
6.5 
4.7 
3.4 
5.2 

4.6 
4.8 
4.2 
2.0 
2.5 

2.3 
1,6 
2.8 
2.2 
2.9 

3.2 
8.4 
8.4 
3.7 
3.2 

3.1 
3.1 
2.7 
3.5 
5.1 


4.3 
8.8 
4.4 
5.0 
5.5 


5.7 
7.0 
5.7 
8.1 
7.6 


4.2 
3.1 
3.2 
4.4 


3.0 
4.1 
3.8 


3.0 
2.4 
8.4 
3.9 


4.6 
6.4 
4.1 
4.2 
4.2 


Mean  sea  level 
above  planeof—' 


Predic-  Tropic 
tions.     LLW. 


Varia- 
tion of 
the  com- 
paw. 


feet  . 
1.4 
3.4  ; 
4.1  t 
11.0  ! 
2.6 


4.8 
7.0 
5.2 
3.1 
6.3, 

5.1  ' 

6.6 

4.4 

2.4 

4.0 

4.0 
1.2 
5.6 
3.1 
6.8 

8.2 
8.9 
9.1 
10.7 
8.0 

7.7 
7.4 
6.8 
2.8 
8.6 


2.7 
8.1 
2.1 
8.6 
4.1 


4.3 
6.2 
4,4 
1.6 
6.9 


feet 
1.4 
8.5 
8.5 
9.9 
2.0 


5.4 
7.7 
5.9 
3.6 
7.0 

5.7 
6.2 
5.0 
2.6 
4.3 

3.6 
1.5 
5.2 
8.3 
7.1 

8,4 
9.2 
9.4 
11.0 
8.2 

7.9 
7.6 
6.0 
8.1 
4.0 


8.1 
8.5 
8.8 
8.9 
4.6 


4.8 
6.6 
4.8 
1.8 
7.6 


2.6 

2.9 

1.6 

1.8 

2.9 

8.1 

6.1 

5.4 

2.7 

8.9 

4.4 

4,6 

4.0 

4.1 

2.7 

2.7 

1.8 

1.9 

3.3 

3.5 

4.1 

4.4 

5.4 

6.7 

7.1 

7.4 

4.6 

4.8 

4.7 

4.9 

4.7 

4.9 

West, 
o 
6.5 
6.0 
4.6 
6.0 
I  5.0 


4.6 
6.0 
3.5 
3.6 
8.0 

4.0 
4.6 
4.5 
4.0 
8.6 

8.0 
3.0 
2.6 
2.6 
2.6 

2.0 
1.6 
1.0 
1.0 
1.0 

1.0 
0.6 
0.5 
0.6 
0.5 

East. 

0.0 
0.0 
0.0 
0.0 
0.6 


0.6 
0.6 
0.6 
1.0 
0.5 


1.0 
1.5 
2.0 
2.0 


2.0 
1.5 
1.6 


1.0 
1.0 
1.6 
1.0 


1.0 
1.0 
1.0 
1.0 
0.5 
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TABLE  3.— TIDAL  DIFFERENCES 


36 

37 


Geographic  position.  1        *^*"'*il?j5.S?r  ^"''  '^^''^  differences. 


Station. 

% 

Lati- 
tude. 

MALAY  OR  EASTERN  ARCHI- 
PELAGO. 

EAST  INDIES. 

Malakka  StraU,  Sumatra. 

North. 

O      t 

Acheh  Head 

633 
5  16 
3  46 
1  20 
0  46 

Diamond  Point 

Deli  River  Entrance 

Slak  River  Entrance 

Garros  Light,  Rhio  Strait 

Sumatra,  east  coast,  etc. 

South. 

Linga,  Linga  Island 

0  14 

1  58 

2  24 
253 
300 
464 

Tanlohg  Kalean,  Banka  Strait 

Nangka  Island,  Banka  Strait 

Banka  Point,  Banka  Strait 

Tobo  Ali  Bay,  Banka  Strait 

Clifton  Shoal 

Sunda  StvaU. 

Java  Fourth  Point 

6(H 
609 
544 
644 

Krakatoa  Island 

Kalang  Bayang  Harbor,  Sumatra  . . 
Java  First  Point 

Sumatra,  nouthwett  coast. 

Flat  Cai>e 

556 
3  41 
0  56 

Benkulen 

Padang 

North. 

Ayer  Bangles 

0  12 

1  33 

TapanullBay 

Jam,  etc. 

South. 

Batavia  (Tandjong  Priok) 

Samarang 

6  06 

6  67 
665 
666 
704 

7  12 

Panka  Point 

Arlabaya,  Surabaya  Strait 

Sembilangan.  Surabaya  Strait 

Surabaya,  Surabaya  Strait. . 

Gading,  Madura  Strait 

7  11 
720 
7  38 
706 
7  40 

Karang  Kleta,  Madura  Strait 

Pasuruan,  Madura  Strait 

Sapoedie  Island,  Madura  Strait 

Meinderts  Reef,  Madura  Strait 

Banjoewangi,  Baly  Strait 

8  13 
8  16 
7  46 
6  65 

Pangul,  Java,  south  coast 

Tylatiap,  Java,  south  coast 

Wynkoops  Bay,  Java,  south  coast.. 

Ball 

Tebunkus  Road 

8  11 
8  42 

Badong  Bay 

Lombok. 

Arapenam  Bay 

836 
8  49 

PiJuBav 

SumbauM. 

Bima  Bav 

8  26 
8  30 

Sapie  Bay 

Samba  or  Sandalwood  Island. 

Palmedo  Road 

922 
9  34 

Nangamessie  Harbor 

Flores  or  Mangarci  Island. 

Alligator  Bay 

8  46 
8  14 

Adenara,  Adenara  Island 

Timor. 

Koepang  

10  10 
8  34 
10  51 

Dilhi 

Cyrus  Harbor,  Rotti  Island 

Longitude. 


Arc.  Tinje. 


Eatst. 


95  18 

97  30 

98  43 
102  14 
104  21 


104  34 

105  07 

106  47 
106  08 
106  27 
106  03 


106  63 
105  26 
lft5  02 
105  11 


104  33 
102  13 
100  23 


99  23 
.98  60 


106  63 

110  25 
112  34 
112  50 
112  40 
112  44 

112  64 
112  48 
112  65 
114  16 
114  26 

114  23 

111  26 
109  04 
106  30 


116  00 
115  07 


116  04 
116  31 


118  42 

119  01 


119  46 

120  15 


119  50 
123  07 


123  35 
125  48 
123  06 


h.m. 
6  21 
6  30 
6  35 
6  49 
6  67 


6  58 

7  00 
7  03 
7  06 
7  06 
7  04 


704 
7  02 
7  00 
7  01 


6  68 
6  49 
6  42 


6  88 


Name. 


708 
7  22 
730 
7  31 
7  31 
7  81 

7  32 
7  31 
7  32 
7  37 
738 

738 
7  26 
7  16 
7  06 

740 
7  40 

744 
7  46 

756 
7  66 

7  69 

8  01 

7  69 

8  12 

8  14 
8  23 
8  12 

Singapore 
Singapore 
Singapore 
Singapore 
Singapore 

Singapore 
Galveston 
Galveston 
Galveston 
Galveston 
Galveston 

Sitka 

Sitka 

Sitka 

Sitka 

Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 

Batavia. . . 
Batavia. . . 
Batavia... 
Batavia... 
Batavia... 
Hongkong 

Aden 

Aden 

Aden 

Batavia. . . 
Batavia 

Sydney... 
Sydney . . . 

Sydney 

Sydney . . . 

Sydney . . . 
Sydney . . . 

Sydney 

Sydney ... 

Sydney.".., 
Sydney . . . , 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 


Pa^e. 


201 
201 
201 
201 
201 


201 
129 
129 
129 
129 
129 


166 
165 
165 
166 


125 
126 
125 


126 
126 


206 
206 
206 
206 
206 
197 

265 
265 
265 
205 
205 

229 
229 
229 
229 


229 
229 


229 
229 


229 
229 


229 
229 


229 
229 


229 
229 
229 


Time. 


HW. 


LW. 


Local  time. 


h.m. 
+12  06 
+10  64 

-  7  31 

-  1  30 
-040 


-  4  20 
+12  27 
+13  00 
+12  02 
-9  34 
-805 


+  630 
+  6  09 
+  629 
+  4  49 


-  3  12 
-802 

-  3  16 


-  3  22 
-3  01 


0  00 

-  0  42 
+  10  17 
+  9  47 
+12  50 
+  2  21 

-  8  30 

-  8  36 

-  8  38 
+12  26 
+  12  12 

-11  06 
-11  61 
+12  17 
+  836 


+  8  39 
-10  16 


+11  34 
-9  37 


-842 
-7  62 


9  07 
9  47 


-  8  47 
-10  07 


-10  17 
-  7  68 
-9  17 


h.m. 
+12  08 
-10  62 

-  7  29 

-  I  38 

-  0  48 


-  4  14 
+10  69 
+13  14 
+12  00 

-  9  17 

-  9  14 


+  6  30 
+  6  09 
+  682 

+  4  49 


Ratio. 
Height      I     of 
ranges. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 
-2.0 
+0.9 
+0.9 
+3.1 
-0.4 


+3.2 
+7.5 
+6.7 
+6.0 
+7.5 
+2.4 


-7.4 
-6.5 
-7.7 
-7.4 


-  3  13     +0.7 
-  8  02     +1.7 

-  3  16     +2. 7 


-  3  22  j  +0.8 
3  02      +2.8 


0  00 
+  1  64 
+12  63 
+  12  12 
+  9  21 
+  2  85 

-8  31 

-  8  38 

-  8  40 
+  10  41 
+10  16 

-11  08 
-U  60 
+12  18 
+  8  35 


+  839 
-10  16 


+11  84 
-  9  36 


-  8  42 

-  7  61 


906 
9  47 


-8  46 
-^10  06 


-10  17 

-  7  57 

-  9  17 


0.0 
+1.0 
+1.9 
+2.0 
+1.9 
+0.6 

+  1.8 
+  1.8 
+  1.6 
+2.4 
+1.8 

+1.8 
+0.4 
-0.2 
+0.1 


+0.6 
+2.4 


+0.4 
+4.0 


+0.3 
+3.0 


+6.2 
+8.0 


+0.4 
+L7 


+2.2 
+0.4 
+0.2 


feet 
-0.2 
+0.1 

0.0 
+0.8 

0.0 


+0.2 
-L3 
-1.1 
-1.0 
-1.1 
-0.6 


-1.4 
-L4 
-1.4 
-1.4 


+0.1 
+0.1 
+0.1 


0.0 
+0.2 


0.0 
-0.2 
-0.8 
-0.4 

-a  8 

+0.4 

+  0.8 
+0.8 
+0.8 
+0.2 
+0.2 

-0.4 
-0.4 
-0.4 
-0.8 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0.8 


-a4 
-a  4 
-a  4 
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Interval. 


i  S 


Mean. 


HWI.     LWI. 


Tropic. 


HHWI.      LLWI 


7 
10 

u 


12 
13 
U 
15 


16 
17 
18 


19 
,20 


h,  m. 

10  00 

11  50 

248 

8  50 

9  40 

h.  m. 
3  44 
5  S4 
8  67 

2  24 

3  14 


6  00 
6  251 
6  50 
6  42 
9  06 
60 


7  11 
6  60 
6  10 
5  30 


5  40 

5  60 

6  35 


5  29 
5  50 


21 
22 
23 
24 
25 

I  ^ 
!  27  ■ 
I  28  ! 
29  . 


[12  04^ 
[6  00 
4  36 
3  35 
[2  09 

'12  07 

11  52  ' 
11  46  . 
11  44  I 


12  13 
0  12] 
0  38^ 
164^ 

.2  52" 
3  3r 


0  58 
0  37 
000 
11  42 


11  52 

12  03 
11  48 


11  42 

12  02 


[5  52" 

[12  13" 

[10  48' 

[9  48' 

[6  56' 

5  51 

5  40 
533 
5  31 

30  [11  38]!     [5  25] 

31  [11  ITli     [5  04] 

32  10  00        3  45 

33  9  15  .      3  08 

34  ;      8  33         2  21 

35  4  50       11  02 


42 

43 ; 


44 
45  ' 


4  55 
10  50 


7  50 
11  30 


000 
060 


12  00 
11  20 


12  20 
11  00 


n  07 
4  38 


1  37  i 
5  18  ' 


6  12 

7  03 


5  48 
5  07 


6  08 

4  48  I 


A.  m. 
9  105 
11  115 
2  08(t 
8  16a 
8  54a 


5  26«i 

7  45a 

8  22o 
7  20g 

10  34a 
12  03a 


6  465 
6  256 
5  425 
5  075 


5  385 
5.48/> 
5  345 


5  276  ' 
5  496 


10  05a 
9  23a 
7586 
7  286 
10  316 
10  546 


A.  m. 
3  57a 
545a 
9  07a 
2  336 
3266 


12  22a 

—  3  01a 

—  046a 
10  256 

1  81a 
1  36a 


46  10  50  , 

47  '      0  45 
4S       U  50  ! 


4  37 
6  68 
537 


10  506 
10  496 
10  466 
10  066 
9536 

9  456 
8  596 
8  166  I 
4  336 


4  396 
10  366 


7  336 
11  186 


0  17a 
0  37a 


11  496 
11  106 


12  036 
10  466 


10  366 

0  28ti 

11  336 


Range  of  tide. 


;  Tropic  diurnal 
inequality. 


Mean 

(Mn). 


1  09a 

048a 

0  12a 

11  526 


12  416 
12  426 
12  206 


12  286 
12  856 


8026 
9566 
8  31a 
7  50a 

4  59a 
6  42a 

6  07a 
6  02a 
6  02a 
6  19a 

5  54a 

4  13a 

3  34a 

2  &la 

11  346 


11  886 
5  04a 


2  09a 
5  41a 


6  44a 

7  27a 


6  08a 
5  26a 


6  40a 
5  15a 


502a 
7  30a 
6  09a 


feet, 
3.9 
6.4 
6.3 
8.4 
5.3 


8.5 
4.1 
3.7 
8.4 
4.0 
[1.8 


1.7 
2.6 
1.4 
1.7 


1.8 
2.8 


1.9 
3.9 


[0.5] 
0.8 
1.0' 
1.0 
1.0" 
3.6 

4.5 
4.5 
4.5 


5.5 
4.2 
3.7 
3.8 


4.3 
6.2 


4.1 

7.7 


4.1 
6.8 


10.0 
11.7 


4.1  ' 
5.4  i 


6.0 
4.1 
3.9 


Spring,  Neap 
(8g).     (Np). 


/eet. 
5.2 
8.7 
8.5 
11.3 
7.1 


11.5 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Great 

tropic  I  HWQ. 

(Gc). 


2.4 
3.8 
2.0 
2.5 


2.6 
4.0 
5.5 


2.8 
5.7 


[0.7] 


J'crt. 
2.3 
3.7 
3.7  . 
4.9 
3.1 


4.9 


0.7 
1.1 
0.6 
0.7 


0.7 
1.1 
1.4 


0.7 
1.5 


[0.0] 


6.2 
6.2 
6.2 

r^ 

7.8 
5.9 
5.2 
5.3 


6.0 

8.7 


5.8 
10.9 


5.7 
9.6 


14.2 
16.5 


5.7 

7.6  I 


8.5 
5.7  , 
5.5  , 


1.7 

2.3 
2.4 
2.3 

[1.61 

2.6 
2.0 
1.8 

1.8 


2.1 
3.0 


2.0 
8.7 


2.0 
3.3 


4.8 
5.6 


2.0 
2.6 


2.9 
2.0 
1.9 


J'fet. 
6.5 
8.4 
8.3 
10.7 
7.1 


10.8 
10.3 
9.3 
8.4 
10.1 
4.5 


1.8 
2.7 
1.5 
1.8 


2.5 
3.7 

4.8 


2.6 

4.9 


2.8 
4.0 
5.0 
6.1 
5.0 
6.5 

7.2 
7.5 
7.2 
5.0 
4.4 

6.6 
5.1 
4.5 
4.7 


6.2 
7.3 


5.0 
8.9 


5.0 
8.0 


11.4  I 
13.2 


5.0 
6.5 


7.1 
5.0  ' 
4.8 


Tropic 
.    val. 


Tropic 
range. 


ftet 
0.9 
1.2 
1.2 
1.3 
1.1 


1.3 


0.3 
0.3 
0.3 
0.3 


1.3 
1.6 

1.8 


1.3 
1.9 


2.1 
2.3 
2.3 


2.2 
1.9 
1.8 
1.8 


1.9 
2.3 


1.9 
2.6 


1.9 
2.5 


3.0 
3.2 


1.9 
2.2 


2.3 

1.9  I 
1.9 


fed. 
3.1 
4.0 
3.9 
4.6 
3.6 


4.6 


h.  ill. 


0.6 
0.7 
0.5 
0.6 


0.2 
0.3 
0.3 


0.2 
0.3 


1.3  1 
1.1 
1.0 
1.1 


1.1 
1.3 


1.1 
1.5 


1.1 
1.4 


1.7 
1.9 


1.1 
1.3 


1.3 
l.l 
1.1 


8  37 


15  01 


4.3; 
4.2  I 
4.0 


9  05 
9  35 
20  42 
20  07 
20  13 
20  85 

19  41 
19  48 
19  50 
19  58 
19  38 

19  15 


18  44 


ML 
3.2 
4.2 
4.1 

4.H 
•  3.S 


4.8 
9.9 
8.2 
7.8 
8.6 
h.7 


0.6 
0.8 
0.6 
0.6 


Predic- 
tions. 


feet. 
3.0 
4.6 
4.5 
5.8 
3.9 


5.8 
3.7 
3.4 
3.1 
3.8 
1.5 


1.0 
l."5 
0.9 
1.0 


1.3  i 
1.6  ' 

1.8  ; 


1.3 
1.9 


2.7 
3.8 
5.0 
5.1 
4.7 
5.0 

4.8 
4.8 
4.7 
4.2 


2.6 
2.2 
2.1 
2.1 


2.7 


2.2 
3.0 


2.2 

2.8 


3.4 
3.7 


2.2 
2.5  , 


2.7 
2.2 
2.1 


1.0 
1.5 
2.0 


1.0 
2.1 


0.9 
1.3 
1.7 
1.7 
1.7 
3.2 


3.7 
3.6 
2.2 
1.9 

2.8 
2.1 
1.8 
2.0 


2.2 
3.1 


2.1 
3.9 


2.1 
3.4 


5.0 
5.9 


2.1 
2.8 


3.0 
2.1 
2.0 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


feet. 
3.2 
4.8 
4.7 
6.1 
4.1 


East. 
o 

0.0 
0.5 
0.5 
1.0 
1.0 


6.1 

1.0 

5.1 

1.0 

4.6 

1.0 

4.2 

1.0 

5.2 

1.0 

2.2 

0.5 

1.0 
1.6 
0.8 
1.0 


0.9 
1.4 
1.9 


1.0 
2.0  I 


1.4 
2.0 
2.5 
2.5 
2.5 
3.4 

4.0  ; 
4.1 
4.0 
2.7 

2.4  I 

3.1 
2.4 
2.1 
2.2 


2.4 
3.4 


2.3  ' 
4.2  , 


2.3 
3.7 


5.4 
6.3 


2.3 
3.0 


3.3 
2.3 
2.2 


0.6 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 


0.5 
1.0  . 
1.0  J 
1.0  ! 
1.0  , 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
0.5 
0.0 


1.0 
1.0 


1.0 
1.0 


1.6 
1.5 


1.5 
1.6 


1.5 
2.0 


2.0 
2.0 
2.0 


Digitized  by 


Google 


414 


TABLE  3.--TIDAL  DIFFERENCES 


Station. 


27 


31 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

BAST  INDIES— continued. 

Qaspar  StraU. 

Langwas  Island,  Billiton  Island  ... 
Shoal  water  Island 

Oarimata  StraU, 

Montaran  Islands 

Kumpul  Island 

Borneo. 

Bi^or,  Koetei  River  Entrance. . . 

KottaBaroe  Reef 

Jelai  River  Entrance 

Padang  Tiltar  River 

Burong  Islands 

Po  Point,  Sarawak  River  Entrance. 

Sarawak,  Sarawak  River 

Victoria  Harbor,  Labuan  Island  . . . 

Kudat  Harbor 

Sandakan  Harbor 

Celebes. 

Manado  Bay 

Likupang  River,  Banka  Strait. . . 

Makassar 

Brill  or  Spectacle  Reef 

Molukka  Islands. 

Cajeli  Bay,  Bouro  Island 

Amboina  Bay,  Amboina  Island  . 

Wahai  Bay,  Ceram  Island 

Banda  Harbor,  Banda  Islands. . . 

Dobbo  Harbor,  Arru  Islands 

Sannana  Bay,  Xulla  Besi  Island . . . 
Gebl,  Fow  Island 

Ternate 

Manganitu  Bay,  Sangir  Island 

PHILIPPINE  ISLANDS. 

Sulu  Islands. 

Tataan  Harbor.  Tawi-tawi  Island. 

Port  Siasi,  Siasi  Island 

Maimbun,  Jolo  Island 

Jolo,  Jolo  Island 


Mindanao  Idand. 


Davao,  Gulf  of  Davao 

Polloc,  Illana  Bay 

Cherif  Island,  Dumanquilas Bay.. 

Isabela,  Basilan  Island 

Zamboanga,  Basilan  Strait 

PortDapltan 

Iligan,  Iligan  Bay 

Surigao 

Port  Cacub,  Siargao  Island 


Palawan  Island. 

Secam  Island,  Balabac  Strait. 

Ulugan  Bay  

Cavern  Island 

Pali  or  Barren  Island 

Puerto  Princesa 


Panay  and  Guimaras  Islands. 

Iloilo.  Panay  Island 10  42 

Capiz  Landing,  Libas  Bay,  Panay  Id  11  36 
Bondulan  Point.  Guimaras  iHland . .  10  38 
Cabugao  Point,  Guimaras  Island...'  10  46 


Geographic  position. 


Lati- 
tude. 


SouUi. 


2  82 

3  19 


285 
2  43 


0  43 
8  12 
253 
038 

North. 

0  47 

1  43 
1  32 
520 
6  53 
550 


1  30 
1  41 

South. 

509 
6a5 


3  19 

3  41 
2  46 

4  83 

5  45 
2  03 
005 

North. 

050 
830 


5  13 

5  82 
555 

6  01 


702 
7  24 

7  38 
6  42 
654 
888 

8  13 

9  48 
950 


8  11 

10  06 

11  13 
10  42 

9  44 


Longitude. 
Arc.  I  Time. 


107  87 
107  18 


106  44 
110  04 


117  88 
116  40 
110  45 
109  15 


108  42 
110  31 
110  21 

115  12 

116  51 
118  07 


124  46 

125  02 


119  22 
118  54 


127  04 

128  07 

129  31 
129  53 
134  16 
126  57 
129  30 


127  20 
125  28 


119  56 

120  51 

121  01 
120  59 


126  35 
124  12 
123  Ot) 

121  58 

122  08 

123  24 

124  12 

125  29 

126  03 


116  58 

118  47 

119  16 
119  42 
118  42 


122  34 
122  43 
122  33 
122  89 


A.  m. 
7  10 
709 


7  15 
7  20 


7  60 
7  47 
728 
7  17 


7  15 
722 
7  22 
7  41 
7  47 
7  62 


8  19 
8  20 


7  67 
7  66 


8  28 
8  32 
838 
840 
8  57 
8  24 
8  38 


829 
8  22 


800 
803 
804 
804 


822 
8  17 
8  12 
8  08 
8  08 
8  14 
8  17 
8  22 
8  24 


7  48 
7  55 
7  57 
7  69 
7  55 


8  10 
8  11 
8  10 
8  11 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Batavia. . . 
Batavia. . . 

Batavia... 
Batovia... 

Galveston 
Galveston 
Singapore 
Singapore 

Singapore 
Singapore 
Singapore 
Singapore 
Manila  . . . 
Manila . . . 


PortTownsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend . 


PortTownsend. 
PortTownsend. 
PortTownsend. 
Port  Townsend . , 
PortTownsend. 
PortTownsend. 
PortTownsend., 


PortTownsend. 
PortTownsend. 


Sydney . . . . 
Sydney.... 
Sydney . . . , 
Sydney ... 

Sydney..., 

Sydney 

Sydney 

Manila 

Sydney..., 
Sydney ... 
Sydney.... 

Sydney 

Sydney . . . , 

Manila  . . . . 

Manila 

Manila.... 

Manila 

Manila  . . . , 

Hongkong 
Hongkong 
Hongkong 
Hoixgkong 


Time. 


Page. 


Ratio  . 
Height.      >      of      < 
ranges. 


205 
205 


206 
206 


129 
129 
201 
201 


201 
201 
201 
201 
209 
209 


161 
161 


161 
161 


161 
161 
161 
161 
161 
161 
161 


161 
161 


229 
229 
229 
229 


229 
229 
229 
209 
229 
229 
229 
229 
229 


209 
209 
209 
209 
209 


197 
197 
197 
197 


HW. 

LW. 

HW. 

LW. 

'       Local  time. 

Mean  Lower 
Low  Water. 

h.m. 

-  220 

-  165 

h.m. 
-  0  13 
+  008 

feet. 
+3.2 
+2.4 

/erf. 
-0.6 
-0.4 

2.36 
2.00 

+  627 
+  6  17 

+  7  81 
+  820 

+1.8 
+4.0 

-0.4 
-0.8 

L76 
2.68 

+  140 

-  034 
+  109 

-  3  21 

+  2  32 

-  0  18 
+  1  15 

-  3  16 

+4.8 
+4.0 
-0.3 
-0.4 

-0.8 
+L0 

-0.1 
0.0 

4.67 
3.07 

0.96 
0.W 

-  546 

-  6  21 

-  5  01 
+11  38 

-  043 

-  009 

-  5  41 

-  6  16 

-  458 
+11  44 

-  0  17 

-  027 

-0.7 
+1.2 
+6.2 
-L6 
-0.1 
+2.4 

-0.1 
0.0 
+0.4 
-0.2 
-0.1 
-0.2 

0.88 
1.18 
1.82 
0.72 
1.00 
1.59 

+  127 
+  202 

+  167 

+  2lio 

-4.7 
-2.5 

-8.8 
-3.0 

0.73 
l.IO 

+  008 
-  8  59 

+  038 
-  3  31 

-6.1 
-7.3 

-3.4 
-3.8 

0.67 
0.S1 

-  3  18 

-  2  18 
+  1  16 

-  2  49 

-  2  14 

-  233 
+  026 

-  2  46 

-  146 
+  115 

-  222 

-  1  47 

-  208 
+  063 

-4.7 
-1.4 
-6.7 
+0.1 
-3.1 
0.0 
-4.2 

-8.8 
-2.8 
-8.5 
-2.6 
-3.0 
-2.6 
-8.2 

0.73 
1.27 
0.67 
1.68 
0.98 
1.51 
0.80 

+  0  27 
+  0  17 

+  0  62 
+  042 

-6.1 
-8.0 

-8.4 
-3.0 

0.67 
1.0O 

Timenu 
1S(P 

eridian. 
East. 

+10  18 
+  989 
+  9  49 
+10  54 

+10  21 
+  940 
+10  01 
+1107 

-0.2 

+4.2 
-0.5 
-0.1 

+0.2 
+0.2 
-0.8 
-0.3 

0.88 
2.21 
0.94 
1.06 

+  9  31 
+  9  47 
+  9  36 

-  206 
+10  09 
-11  51 

-  9  62 
+11  30 
+  9  43 

+  984 
+  946 
+  989 
+  147 
+10  17 
-1148 
-10  05 
+1138 
+  946 

+0.9 
+1.2 
+1.7 
-1.2 
-1.3 
0.0 
-0.6 
+1.3 
+3.2 

-0.1 
-0.2 
-0.1 
+0.6 
-0.2 
-0.2 
+0.8 
-0.8 
+0.2 

1.29 
1.41 
1.53 
0.61 
0.68 
1.03 
0.76 
1.47 
1.85  ! 

i 

+  1  29 
+  0  01 

-  0  01 

-  003 
+  1  21 

+  1  01 

-  027 

-  029 

-  101 

-  1  17 

+0.5 
+1.0 
+0.8 
+1.2 

+1.7 

0.0 
-0.1 

0.0 
-0.2 
-0.4 

1 
1-11 1 

1.25 
1.18 
1.32 
1.48 

+  2  37 
+  1  32 
+  124 
+  1  40 

+  1  51 
+  1  36 
+  1  02 
+  1  57 

-0.8 

0.0 

-0.9 

+1.0 

-0.4 
-0.8 
-0.8 
+0.2 

1.03 
1.09 
0.82 
1.34 
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u 

Interval. 

Range  of  tide. 

Mean. 

Tropic. 

Great 
tropic 

(Gc). 

B 

- 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 
(Np). 

3 

HWI. 

LWI. 

HHWI. 

LLWI. 

h.m. 

h.m. 

h,  m. 

A,  m. 

feet. 

feet. 

/ea. 

feet. 

1 

8  17; 

[2  08; 

[10  2o; 

9  29 
[8  2l] 

[8  181 
[4  07] 

745a 
8  10a 

7  496 

8  106 

1.8 

[1.0] 
tl.5] 

6.6 

5.6 

8 

4 

15  82a 

16  22a 

808a 
8  57a 

4.9 

7.6 

5 

[7  45] 
5  81 
130 

fl331 

[1144] 

5  18 

9  245 

0  586 

[2.8] 
3.9 

7.0 

6 

7  106 

11  09a 

4.6 

7 

10  476 

5296 

6.4 

7.8 

8.1 

6.9 

8 

700 

0  47 

6  176 

0596 

5.3 

7.2 

8.1 

7.1 

9 

4  35 

10  47 

3  516 

10  59a 

5.0 

6.7 

2.9 

6.8 

10 

400 

10  12 

3226 

10  22a 

6.7 

9.0 

3.9 

8.7 

11 

520 

1185 

4  496 

1143a 

10.4 

14.1 

6.1 

12.9 

12 

935 

823 

8  476 

3  36a 

4.1 

5.5 

2.4 

5.7 

13 
14 

[9  19 

[10  8i; 

3  061 
[4  19] 

8506 
9256 

544a 
635a 

n 

2.0 

[3.7] 

0.8 

[1.4] 

4.4 
7.0 

15 

600 

12  15 

4896 

12  24a 

3.7 

4.3 

8.1 

6.6 

16 

685 

023 

5296 

0  306 

5.6 

6.4 

4.7 

9.0 

17 

440 

10  55 

3  166 

11  Oki 

3.4 

3.9 

2.9 

6.2 

18 

083 

6  46 

1296 

6  59a 

1.6 

1.9 

1.4 

3.5 

l\t 

1  20 

7  32 

-  0  016 

7  41a 

8.7 

4.2 

8.1 

6.6 

20 

220 

882 

1  196 

838a 

6.5 

7.5 

5.5 

10.2 

21 

560 

12  00 

4  186 

12  08a 

2.9 

8.3 

2.4 

5.4 

22 

145 

7  57 

0486 

803a 

7.8 

9.0 

6.6 

11.9 

23 

220 

8  32 

1  156 

8  39a 

5.0 

5.7 

4.2 

8.4 

24 

200 

8  10 

1  026 

8  16a 

7.7 

8.8 

6.5 

11.8 

25 

500 

,    11  12 

8  476 

11  19a 

4.1 

4.7 

3.4 

7.1 

26 

500 

11  10 

3366 

11  18a 

3.4 

3.9 

2.9 

6.2 

27 

4  50 

1100 

8  416 

11  07a 

5.1 

5.8 

4.3 

8.6 

28 

680 

020 

6406 

11  566 

3.0 

3.6 

2.4 

5.0 

29 

554 

-  0  18 

5  576 

0  18a 

7.5 

8.6 

6.4 

9.6 

80 

605 

004 

6  156 

11  40a 

3.2 

4.4 

1.8 

4.7 

81 

7  10 

1  10 

7  356 

3  15<i 

3.6 

5.0 

1.8 

5.3 

82 

606 

-  0  04 

5  386 

0  20a 

4.4 

6.1 

2.5 

5.5 

88 

6  16 

0  01 

5  146 

10  48a 

4.8 

6.6 

2.8 

5.9 

84 

600 

12  15 

7  106 

13  456 

5.2 

7.0 

8.4 

6.6 

85  1     [9  23] 

[3  11] 

7366 

7  57a 

[1.5] 

[1.9] 

(1.01 

2.7 

36  1      629 

0  24 

6  486 

1  40a 

2.3 

3.1 

1.0 

4.0 

37        9  25 

3  IS 

9  32a 

8  31a 

8.5 

4.2 

2.8 

5.1 

38  1    11  27 

5  01 

9  386 

5  31a 

2.6 

3.4 

1.4 

4.9 

89 

806 

1  tVi 

8  116 

2  03a 

5.0 

6.0 

4.0 

6.5 

40 

620 

0  10 

6256 

1  10a 

6.3 

7.2 

5.4 

9.2 

41 

[11  531 

[5  4-11 

10  506 

6  50a 

[1.5] 

[1.9] 

1.0] 

4.9 

42 

10  30 

4  28 

9306 

5  30a 

1.6 

2.1 

1.1 

5.5 

43 

10  80 

4  28 

9  306 

530a 

1.6 

2.0 

1.0 

5.2 

44 

10  20 

4  20 

9306 

5  00a 

1.7 

2.3 

1.2 

5.8 

45 

1130] 

5  20 

10  506 

4  40a 

1.9 

[2.  •'■^J 

[1.3J 

6.5 

46 

11  84 

5  21 

11  006 

6  2(ia 

3.4 

4.-2 

1.9 

6.2 

47 

11  80 

5  07 

10  5H6 

6  11a 

3.6 

4.7 

2.0 

6.6 

48 

11  21 

432 

10  3*26 

5  45a;        2.7          3.4 

1.6 

5.5 

49 

1 

1138 

528 

12  266 

642tt 

4.1 

5.2 

2.5 

7.6 

Tropic  diurnal    ni.i«,«i  «ra«o 
inequality.       Diurnal  wave. 


HWQ. 


/eet. 


1.8 
1.1 
1.0 


1.0 
1.2 
1.5 
0.9 


0.8 
0.9 


0.7 
0.5 


0.8 
1.0 
0.7 
1.1 
0.9 
1.1 
0.8 


0.7 
0.9 


2.5 
8.4 
2.8 
2.5 


1.6 
2.1 
1.9 


2.6 
8.0 
3.0 
3.0 

4.8 


3.7 
3.4 
3.3 
4.0 


LWQ. 


/eet. 


3.3 
3.6 
3.6 


3.5 
4.0 
5.0 
3.2 


Mean  sea  level 
above  plane  of— 


Tropic 

inter- 
val. 


4.4 
5.5 


4.3 
2.9 


4.4 

5.9 
3.9 
6.4 
5.2 
6.4 
4.7 


4.3 
5.2 


1.4 
0.5 
0.5 
1.1 


0.6 
0.4 
0.7 


0.9 
0.6 
1.6 
1.0 
0.5 


2.6 
2.6 
2.3 
2.9 


h.  m. 
760 
8  12 


22  18 


20  81 
19  52 


19  88 


19  05 


21  11 


Tropic 
range. 


jeet. 
6.6 
5.5 


4.9 
7.6 


6.0 
8.7 
8.8 
8.8 


8.6 
4.2 
5.8 
3.3 
4.0 
5.6 


4.5 
6.6 


4.8 
8.0 


4.5 
6.0 
4.0 
6.6 
5.3 
6.5 
4.7 


4.8 
5.8 


2.9 
8.4 
2.4 
2.4 


1.7 
2.2 
2.0 
2.5 
2.7 
4.0 
3.4 
4.6 
4.8 


4.0 
4.2 
4.2 
4.3 
4.6 


4.4 
4.3 
8.9 
4.8 


Predic- 
tions. 


fed. 
2.2 
1.9 


1.6 
2.5 


2.6 
8.1 
8.9 
3.9 


8.7 
4.7 
6.9 
8.2 
1.8 
2.5 


8.4 
4.7 


3.2 
1.8 


8.4 

5.3 
2.8 
6.1 
4.3 
6.1 
8.7 


3.2 
4.4 


2.1 
4.3 
1.7 

1.9 


Tropic 
LLW. 


feet. 
3.8 
2.8 


2.4 
3.8 


3.5 
2.6 
4.1 
4.1 


3.9 
6.0 
7.2 
3.3 
1.8 
3.4 


3.9 
5.3 


8.8 
2:2 


3.8 
6.0 
3.2 
6.8 
4.9 
6.8 
4.2 


8.7 
4.9 


2.2 
6.8 
1.9 
2.3 


Varia- 
tion of 
tlie  com- 

paas. 


2.5 

2.6 

2.6 

2.8 

2.9 

8.0 

1.0 

1.8 

1.4 

1.6 

2.0 

2.3  ' 

2.0 

2.1 

2.6 

2.9 

3.8 

5.2 

1.6 

2.2 

1.8 

2.4 

1.8 

2.3 

1.9 

2.6 

2.0 

8.1 

2.4 

2.9 

2.6 

3.1 

2.1 

2.5 

3.3 

3.5 

East 


1.0 
1.0 


1.0 
1.0 


2.0 
1.6 
1.6 
1.6 


1.6 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 


1.5 
1.5 


2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 


2.5 
2.0 


2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 
1.5 
1.6 
1.6 
1.6 


2.0 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
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Google 
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TABLE  3.— TIDAL  DIFFERENCES 


SUtion. 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  difTerenoes. 


10 


MALAY'OR  EASTERN  ARCHI- 
PELAGO—Continued. 

PHILIPPINE  ISLANDS— continued. 

Cd)u,  Leyte,  and  Samar  Islands. 

Cebu,  Cebu  Island. 


Lati- 
tude. 


yorth, 

o      ' 

10  18 

11  00 
10  08 

n  15 


Ormoc,  Leyte  Island 

Maasin.  Levte  Island 

Tacloban,  Leyte  Island 

Santa  Elena,  San  Juauico  Strait !  11  21 

Santa  Rita.  San  Juanieo  Strait !  11  26 

Catbalogan,  Sumar  Island 11  46 

Calbayog.  Samar  Island 12  07 

Laoang,  Samar  Island 12  35 

Guluan,  Samar  Island :  11  01 

Mindoro  Island. 


1 1  I  Mangarin 12  20 

12  I  PortGalera 18  81 

Leaner  Islands. 

13  1  Busainga,  Burias  Island 13  02 

14  Romblon,  Romblon  Island 12  85 

15  Halaey  Harbor,  Cullon  Island !  11  47 

Luzon  Idand. 


I  16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

32 
33 
34 
35 
86 


Balayan,  Balayan  Bay i  13  56 

Mariveles,  Entrance  to  Manila  Bay  14  26 


Corregidor  I..  Ent.  to  Manila  Bay . . 
Manila,  Pasig  River  Entrance 
Olongapo,  Subic  Bay 


PortSilanguin. 

Port  Masinloc 

Santa  Oruz,  Zambules 

Bolinao,  Gulf  of  Lingayen  . . 
Port  Sual,  Gulf  of  Lingayen. 


14  24 
14  36 
14  50 


Subic,  Subic  Bay I  14  54 

-   14  48 

15  31 

15  46 

16  24 
16  04 

16  16 

16  37 

17  47 

18  13 
18  22 

18  17 
18  50 
14  08 
13  22 


Santo  Tomas,  Gulf  of  Lingayen 

San  Fernando,  Gulf  of  Lingayen. . . 

Port  Salomague 

Laoag  River  Entrance 

Aparri,  Cagayan  River 


Camalaniugan.  Cagavan  River 

Port  San  Pio  V,  Camiguin  Island  . 

Alabat  Island,  Lamon  Buy 

Tabaco,  Tabaco  Bay. 


Legaspi,  Gulf  of  Albay j  13  09 

POLYNESIA.    • 


NORTH   PACIFIC-  GROUPS. 

Bonin  or  Arzobispo  Islands. 

Newport,  Hillsboro  Island 

Port  Lloyd,  Peel  Island 

Marianas. 

Guam  or  Guaian  Island 

Saipan  Island 


Caroline  Islands. 

Tomil  Bay,  Yap  or  Uap  Island  . 
KIti  Harbor,  Ponapi  Island  . . . . 
Kusaie  or  Ualan  Island 


Marshall  Islands. 


44  Kivajalein  If:land 

45  Ebon  Atoll,  or  Boston  Island. 

46  Ailuk  Island 

47  Port  Rhin.  Mulgruve  Islands. 

Gilbert  Islands. 

48  Apamama  or  Honper  Island . . 

49  ,  Apaiang  or  Charlotte  Island  . 


Detached  islands. 


Midway  Islands . . 
Rowland  Island . . 
Palmy rn  Island  .. 
Fanning  Island  , . 
Chri»>tmas  Island . 


26  86 

27  06 


13  26 
15  19 


840 
4  35 
10  25  , 
6  14  ' 


0  80 

1  50 


28  13 

0  53 
5  50 
3  60 

1  55 


Longitude,    i 




1 

Arc.     Time. 

East. 

°      '  ,  h.  m. 

128  53 

8  16 

124  36 

8  18 

124  50 

8  19 

125  00 

820 

124  59 

194  ft? 

8  20 
A  on 

Name. 


124  53  ' 

124  38 

125  01 
125  43 


121  04 
120  58 


820 
8  19 
8  20 
8  23 


8  04 
8  04 


Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney . 

Sydney . 
Sydney . 
Sydney . 
Sydney . 
Sydney . 


Manila 

Hongkong. 


123  14  8  13  Manila  . 
122  15  8  09  Sydney  . 
119-57      8  00     Manila. 


120  44 
120  29 
120  34 
120  57 
120  16 

120  18 
120  07 
119  55 
119  53 

119  56 

120  06 

120  24 
120  18 
120  25 

120  31 

121  37 

121  38 
121  50 
121  52 
123  44 
123  45 


142  09 
142  12 


144  39 

145  44 


9  30  188  05 
6  47  158  08 
5  20  I  163  05 


167  46 

168  40 

170  00 

171  46 


173  65     11  36 
172  50     11  31 

West. 


8  03 
8  02 
8  02 
8  04 
8  01 

8  01 
8  00 
8  00 
8  00 
800 


Manila . 
Manila . 
Manila . 
Manila . 
Manila . 

Manila . 
Manila . 
Manila . 
Manila  . 
Manila . 


8  00  I  Manila... 

8  02  I  Manila... 
8  01  Manila . . . 
8  02  Manila... 
8  02  I  Manila  . . . 
8  06     Apia 

Apia 

Nagasaki . 
Nagasaki . 
Nagasaki . 
Nagasaki . 


8  07 
8  07 
8  07 
8  15 
8  15 


9  29 
9  29 


9  39 
9  43 


9  12 
10  83 
10  52 


11  11 
11  15 
11  20 
11  27 


I 


177  21 
176  85 
162  10 
159  20 
157  20 


11  49 
11  46 
10  49 
10  37 
10  29 


Honolulu 
Honolulu 

Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 
Honolulu 

Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 
Honolulu 
Honolulu 


Page. 


Time. 


Ratio  • 

Height.      I      of 

'ranges. 


HW. 


LW.     I  HW.  I   LW. 


Time  meridian 
1S(P  East. 

h.  m.  '  h.  m. 

_  9  46  -  9  44 

-  9  28  -  9  47 

-10  14  ;  -10  13 


229 

229 

229 

229     +10  21  I   +11  06 

229  '   -10  31      -10  54 


229 
229 
229 
229 
229 


209 
197 


209 
229 
209 


209 
209 
209 
209 
209 

209 
209 
209 
209 
209 
209 

209 
209 
209 
209 
217 

217 
181 
181 
181 
181 


213 
213 


213 
213 


213 
213 
213 


213 
213 
213 
213 


213 
213 


213 
213 
213 
213 
213 


-  9  22 

-  9  32 

-  9  36 
+  960 

+  966 


+  023 
+  1  09 


+  808 
-  9  58 
+  004 


+  0  38  I 

-  0  26  . 

-  0  22  • 
0  00 

-  0  27 


-  0  29 

-  0  47 
-029 
-038 
~  1  01 
-058 

-056 

-  1  a5 

-  1  36 

-  1  46 

-  0  M 


I 


0  05 
0  14 
009 
0  00 
004 

0  26 

-  0  29 

-  0  12 
-0  25 

-  0  27 
+  0  16 

-  1  14 

-  0  33 

-  1  09 

-  1  39 
-  0  46 


-  0  44  -  0  37 

-  2  16  1  -  2  20 

-  0  46  '  -  0  60 

-  2  26  '  -  2  22 

-  2  80  !  -  2  31 


Local  time. 

+  6  59 
+  1  39 


+  6  57 
+  1  42 


+  2  49 
+  2  29  I 


+  2  45  , 
-033 
+  1  26 


-  0  34 
+  0  10 
+  0  15 
+  0  25  . 


-  0  ft5  I 
+  0  10 


+  3  02 
+  2  32 


Mean  Lotrer 
Low  Water. 


feet. 
+0.2 
+0.8 
0.0 
-2.1 
-1.8 


-988 
-9  42 
-  9  42 
+  9  45 
+  9  25 

-0.4 
+0.4 
-0.6 

+  020 
+  1  01 

-0.2 
-1.4 

+  005 
-10  04 
+  003 

+1.0 
-0.1 
+0.5 

+  2  43  +1.6 
-  0  30  +2.4 
+  1  29     +1.7 


0  41  I 
3  23 

1  37 

2  11 
0  36 


-  0  02 
+  0  13 

-  0  1.? 
+  3  26 
+  1  40 
+  2  14 
+  0  37 


+3.1 
+3.1 


feet. 
+0.2 
+0.2 
+0.4 
-0.8 
+0.1 

+0.2 
+0.2 

0.0 
+0.2 

0.8 


+0.6  , 
-0.4 


+0.5  j 

+0.1  1 

0.0 

0.0 

-0.3  , 

-0.4 
-1.7 
-O.l 
-0.7 
-LI 
-0.7 

-0.9 
-LI 
-1.8 
-1.4 
+0.1 

+0.2 
-2.7 
+0.1 
-2.8 
-2. 4 


+1.1 
+0.9 


+0.9 
+0.5 


-0.1 

+0.1 

0.0 


+0.1 

-kO.2 

0.0 

0.0 

fO.l 

0.0 
+0.4 
+0.3 
+0.1 
+0.1 
-0.2 

+0.6 
+0.1 
+0.1 
+0.1 
0.0 

+«.l 
-0.3 
+0.1 
-0.4 
-0.4 


+0.1 
+0.1 


+0.1 
+0.1 


0.0 
+0.2 
+0.1 


-  0  31  i  +2.7  I  +0.4 
+  0  18  '  +3.1  :  +0.5 
+  0  13  +4.3  +0.5. 
+  0  28     +3.3  1  +0.6  I 


+0.5  I 
+0.5 


-0.2  +0.1 
+4.3  i  +0.6 
-t-0.2  I  +0.2 
+  1.0  +0.3 
+  1.0     +0.3 


0.97 
1.18 

0.88 
0.47 
0.44 

0.85 
L06 
0.79  , 
L14  ' 
O.W 


0.8Q 
0.67 


1.25 
0.94 
1.11 


1.09 
0.9S 
1.00 
l.QO 
0.91 

0.91 
0.82 
0.91 
0.S2 
0.73 
0.89 

0.76 
0.73 
0.68 
0.66 
1.04 

1.04 
0.61  j 
l.OO  i 
0.63  1 
0.68  I 


1.87 
1.61 


1.70 
1.36 


2.29 
2.88 
2.87 


2.97 
3.22 
4.24  I 
3.39  1 


8.22 
8,22 


o.tb; 

4.24 
1.02 
1.61 

i.ei 


Digitized  by 


Google 
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Interval. 


Mean. 


HWI.      LWl 


h,  m. 
11  32 
11  52 

11  07 
653 

10  5f 

12  00 

11  50 
11  45 

622 
6  31 


[10  32J 
11  00 


[4  30 
11  13 
[10  40] 


10  45 
10  19 
10  22" 
10  42 

10  or 

[10  051 
[9  43 

[10  05" 
[9  56 
9  50 

[10  20,^ 

[10  00] 
[9  45 
[9  05 
[8  50 
6  18 

6  29 

6  00 

7  30 
558 
5  54 


11  30 
6  10 


700 


7  15 
400 
600 


4  00 
4  45 

4  50 

5  OO 


4  30 

4  45 


305 
7  10 

5  25 

6  00 
4  25 


Tropic. 


HHWI.      LLWI 


h.  m. 
5  21 
520 
4  55 
1  26 

4  15 

5  31 
527 
526 
004 

12  12 

[4  25] 
4  25 


[10  20] 
454 
[4  19] 


4  20 
8  53 

3  56 

4  13 
3  55 

3  84 
3  33 
3  50 
3  40 
3  36 
333; 

[3  45- 
3  30 
2  65' 
2  40 

0  13 

023 
-  0  12 

1  18 
12  19 
12  10 


6  15 
000 


1  20 
0  50 


1  00 
10  15 
12  15 


10  15 

11  00 
11  00 
11  15 


10  45 

11  00 


9  43 
1  00 

11  40 

12  15 
10  38 


A.  m. 

10  566 

11  006 

11  166 

7066 

10  086 

11  176 

11  126 

11  116 

5  466 

6366 

10  016 

10  136 

030a 

10  466 

9  886 

10  156 

9  106 

9  146 

9  886 

9  086  I 

9  066 
8  476 
9056 
8566 
8336 
8366 

8  406 
8306 
8006 
7  506 
5326 

5  436 

5  156 

6  536 
5286 
5336 


11  39a 
6  20a 


7  30a 
7  llo 


7  24o 
4  07a 
6  08a 


4  08a 
4  52a 

4  56a 

5  07a 


4  37a 
4  52a 


2  31a 
7  16a 
5  37a 
.6  10a 
4  35a 


A.  m. 
620a 
6  18a 
6  29a 
339a 
5  12a 

628a 
620a 
630a 
008a 
12  11a 


6  26a 
5  49a 


6  20a 
6  06a 
6  05a 


600a 
560a 
5&5a 
6  06a 
5  59a 

5  37a 
533a 
5  50a 

5  37a 
535a 

6  18a 

5  50a 
630a 
4  66a 
4  25a 
0  42a 

0  62a 

0  03a 

1  45a 
003a 
0  00a 


4  18a 
1  03a 


0  22a 
0  17a 


0  06a 
9286 
11  236 


Range  of  tide. 


Mean 

(Mn). 


10  006 
10  156  I 


8  5^6 
0  21a  I 

10  216  I 

11  126 

9  356 


feet. 
3.3 
4.0 
3.0 
1.6 
1.6 

2.9 
3.6 
2.7 
3.9 
2.0 


[2.5] 
2.2 


3.2 

[1.6] 


2.2] 
1.3 
1.2 
1.4 

:i.2] 

1.2] 
0.8' 
1. 2 
1.1 
0.9 
0.9; 

1.0^ 
0.9' 
0.8" 
0.7* 
2.7 

2.7 
3.8 
6.2 
3.9 
4.2 


2.2 
1.9 


2.0 
1.6 


2.7 
3.4 

2.8 


Spring 

(8g). 


feet. 
4.7 
6.0 
3.5 
2.1 
2.1 

4.0 
4.8 
3.9 
5.1 
2.6 


2.8 


[2.3] 


2.8 
1.7" 
1.6' 
1.8' 

1.6 
0.9' 
1.6" 
1.4' 
1.2 
1.2] 

1. 2 
1.2" 
1.0' 
0.9" 
3.2 

3.3 
5.0 
8.1 
5.1 
5.4 


2.8 
2.4 


9  296 

3.5 

10  156 

3.8 

10  216 

6.0 

10  326 

4.0 

2.6 
2.0 


3.4 
4.3 
3.5 


4.4 
4.7 
6.2 
5.0 


Neap 

(Np). 


Great 
tropic 

(GO. 


feet. 
1.7 
3.0 
2.6 
1.1 
0.8 

1.2 
1.9 
•  1.1 
2.7 
1.3 


4:1^ 


[0.9] 


1.3 
0.8' 
0.8' 
0.9' 
0.8] 

0.8 
0.7 
0.8 
0.8 
0.6 
0.6 

0.7 
0.6' 
0.6], 
0.5] 
2.0 

2.0 
2.7 
4.3 
2.2 
2.9 


1.6 

1.4  ' 


1.5 

1.1  I 


1.9 
2.4 
2.0  ' 


2.5 
2.7 
3.6 

2.8 


3.8 

4.7 

.7 

3.8 

4.7 

2.7 

0.9 

1.1 

0.6 

5.0 

6.2 

3.6 

1.2 

1.5 

0.9  I 

1.9 

2.4 

1.4 

1.9 

2.4 

1.4 

feet. 
5.7 
6.8 
4.7 
2.6 
3.4 

4.8 
5.7 
4.6 
4.8 
2.8 


3.6 
4.6 


6.6 
6.4 
4.9 


4.8 
4.3 
4.4 
4.4 
4.0 

4.0 
2.3 
4.0 
3.6 
8.2 
3.9 


8.3 
3.2 
3.0 
2.9 
3.8 

3.9 
5.6 
8.3 
6.0 
5.6 


3.6 
8.1 


3.6 

2.6 


Tropic  diurnal 
inequality. 


5.4 
6.4 


1.4 
6.8 
2.1 
3.1 
3.1 


HWQ. 


feet. 
8.8 
3.0 
3.0 
2.2 
L8 

2.4 
2.9 
2.6 
0.4 
1.5 


2.8 


3.0 


LWQ. 


feel. 
2.2 
2.0 
0.3 
0.2 
0.6 

1.9 
2.1 
1.6 
1.5 
0.3 


1.0 
1.0, 

1.1 

1.4 
0.7 
0.8 


2.0 
1.9 


3.0 
1.7 


4.0 

2.2 

4.9 

2.6 

4.2 

2.3 

5.0 

2.5 

5.4 

2.6 

6.8 

3.0 

5.6 

2.7 

2.6 
2.6  I 


0.1  I 
3.0  I 
1.5 
1.9 
1.9 


2.0 


1.9 


Diurnal  wave    '  ^®*"  ***  ^®^®^ 
uiumai  wave,  .above  planeof- 


Tropic 
HW. 
inter- 
val. 


h.  m. 
21  19 


1.3 
2.0 
2.5 
1.8 
1.8 


0.4 
0.4 


0.6 
0.3 


0.4 
0.5 
0.4 


0.5 
0.5 
0.6 
0.5 


0.5 
0.6 


19  44 

20  03 

21  28 
21  25 
21  60 


Tropic 
range. 


feet. 
4.0 
4.0 
3.0 
2.2 
2.8 

3.2 
3.7 
3.1 
1.6 
1.2 


3.0 
3.5 


4.2 
3.6 
4.0 


20  50 
20  41 
20  13 


20  05 
20  08 
20  29 


13  27 


0.8  ,. 

0.6  i. 

0.3  ,. 

0.4  1. 

0.4  . 


Predic- 
tions. 


4.0 
3.8 
3.9 
3.9 
3.6 

3.6 
1.8 
3.6 
3.3 
3.1 
3.6 

3.1 
2.9 
2.8 
2.8 
1.6 

1.6 
2.2 
2.9 
1.9 
2.0 


2.0 
1.9 


3.1 
1.7  ' 


2.3 
2.5 
2.3 


2.6 
2.7 
3.1 
2.7 


2.7 
2.7 


0.8 
3.1 
1.6 
1.9 
1.9 


feet. 
2.3 
2.6 
2.3 
0.9 
1.3 

2.0 
2.4 
1.8 
2.6 

1.1 


1.6 

1.8 


1.8 
2.1 
1.6 


1.7 
1.6 
1.4 
1.4 
1.3 

1.3 
0.7 
1.5 
1.1 
0.9 
0.9 

1.0 
0.9 
0.8 
0.7 
1.6 

1.7 
2.6 
4.2 
2.6 
2.7 


2.4 
2.1 


2.4 
1.8 


2.8 
3.3 
2.8 


2.3 
2.5 
3.1 
2.6 


2.5 
2.5 


0.7 
3.1 
0.9 
1.4 

1.4 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pasB. 


East. 


feet. 

0 

2.6 

1.5 

3.2 

1.5 

2.4 

1.5 

1.0 

1.0 

1.6 

1.0 

2.3 

1.0 

2.7 

1.0 

2.0 

1.0 

2.7 

1.0 

1.2 

1.5 

1.8 

1.0 

2.4 

1.0 

2.4 
2.6 
2.3 


2.3 
1.9 
2.0 
2.0 
1.8 

1.4 
1.0 
2.0 
1.7 
1.6 
1.4 

1.6 
1.5 
1.3 
1.2 
1.9 

2.0 
3.1 
4.6 
2.6 
3.0 


1.4 
1.2 


1.5 
1.0 


1.6  , 
2.1  I 
1.7 


2.1 
2.3 
2.9 
2.4 


2.3 
2.3 


0.9 
2.9 
0.8 
1.2 
1.2 


1.0 
1.0 
1.6 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0,5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.0 
0.0 

0.0 
0.6 
1.0 
1.0 
1.0 


West. 

1.6 
1.5 

Eatt. 

2.5 
2.6 


2.0 
6.6 
7.5 


8.0 

8.6 
8.5 
8.5 


9.0 
9.0 


10.6 
8.6 
8.0 
7.5 
7.0 


63033—09 27 
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Station. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


POLYNESIA— Continued. 

NORTH  PACIFIC  OBOUP»— OOUt'd. 

Havmiian  JBUmda.  ''^'*''''** 

Eleele,  Hanapepe  Bay,  Kauai  1 21  54 

Honolulu,  Oahu  Island 21  18 

Kaunakakai,  Molokai  Island 21  05 

Kaliului,  Maui  Island 20  54 

Kiliei,  Maalaea  B.,  Maui  Island ....  20  47 

Lahaina,  Maui  Island 20  50 

Kealakekua,  Hawaii  Island 19  28 

Hilo,  Hawaii  Island 19  44 

SOUTH  PACIFIC  GROUPS. 

Detached  tslawU.  South. 

Sala  y  Gomez  Island 26  19 

EaPter  Island 27  10 

Rapa  or  Oparo  Island 27  87 

Caroline  Atoll 10  00 

Tonga-re wa  or  Penrhyn  Island 9  00 

Suvarof  Island 13  13 

Uea,  Uvea,  or  Wallis  Island 13  24 

Ttuimotu  or  Low  Archipelago. 

Gambler  or  Mangareva  Island 28  05 

Bow,  Harpe,  or  Hao  Island 18  20 

Nairsa  or  Rangiroa  Island 14  58 

Marquesas  Islands. 

Santa  Christina  or  Taou-ata  Island .  9  55 

Tai-o-hae  B.,  Nouka  Hiva  Island. . .  8  52 

Society  Islands. 

Tahiti  or  Otaheite  Island 17  30 

Borabora  or  Bolabola  Island 16  30 

Tidmai  or  Austral  Islands. 

Tubuai  Island 23  25 

Cook  or  Ilervey  Islands. 

Rarotonga  Island 21  16 

Phoenix  Islands.- 

Enderbury  Island 3  09 

Tokelau  or  Union  Islands. 

Fakaofu  or  Bowditch  Island 9  25 

Samoa  or  Navigator  Islands. 

Apia,  Upolu  Island 13  50 

Pago  Pago,  Tutuila  Island 14  17 

Manua  Island 14  15 

Tonga  or  Friendly  Islands. 

Vavau  Island 18  34 

Numukalsland 20  15 

Tongatabu  Harbor 21  00 

Fiji  Islands. 

Vatoa  or  Turtle  Island 19  49 

Mango  Island 17  25 

Totoya  Island 18  56 

Savu  Savu  Bay,  Vanua  Levu  Island.  16  43 

Suva  Harbor,  VIti  Levu  Island 18  08 

Ngaloa  Bay,  Kandavu  Island 19  02 

Detached  Islands. 

Rotumah  Island 12  30 

North  Minerva  Reef 23  36 

Kermadec  Islands. 

Raoul  or  Sunday  Island 29  13 


Longitude. 


Arc.     Time. 


West. 


159  35 
157  52 
157  02 
156  29 

156  28 
156  40 
155  56 
155  05 


105  26 
109  21 
144  19 
150  15 
157  55 
163  12 
176  06 


135  00 
140  45 
147  52 


139  08 

140  00 


149  30 
151  45 


149  33 

159  40 

171  11 
171  15 


171  44 
170  42 
169  80 


173  58 

174  46 
176  10 


h.  m. 
10  88 
10  81 
10  28 
10  26 

10  26 
10  27 
10  24 
10  20 


7  02 
7  17 
9  37 
10  01 
10  32 

10  53 

11  46 


900 
9  23 
9  51 


9  17 
920 


958 
10  07 


9  58 

10  89 

1125 

11  25 


11  27 
11  23 
11  18 


11  36 
11  39 
11  41 


181  46 
180  50 
180  10 
179  15 
178  26 
178  15 


177  02 
181  06 


182  15 


East. 
12  07 


12  03 
12  01 
11  57 
11  54 
11  53 


1148 
12  04 


12  09 


Name. 


Honolulu 
Honolulu 
Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 
Honolulu 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
ApU. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 
Apia. . 


Apia. 

Apia. 

Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. . 


Apia., 
Apia., 
Apia. 
Apia., 
Apia.. 
Apia., 


Apia. 
Apia. 


Page. 


213 
213 
213 
213 

213 
213 
213 
213 


217 
217 
217 
217 
217 
217 
217 


217 
217 
217 


217 
217 


217 
217 


Auckland . 


217 


217 


217 
217 
217 


217 
217 
217 


217 
217 
217 
217 
217 
217 


217 
217 


225 


Tidal  differences. 


Time. 


Height. 


HW. 


LW.       HW.      LW 


Time  meridian, 
157^  50*  W. 


h.  m. 

-  0  51 
000 

-  1  13 

-  1  45 

-  0  10 
-0  20 
-0  45 
-050 


h.  m. 

+  1  28 

000 

-  1  07 

-  1  45 

-027 
-006 
-0  47 

-  1  05 


Local  time. 


+  9  51 
-1-682 
+  606 
+  9  57 
-027 
+  909 
+  0  16 


4  40 
3  49 
1  58 


-  3  59 

-  2  39 


-653 
-643 


3  28 


0  27 


-025 


000 
+  086 
-  0  25 


-005 
+  1  25 
-005 


-  1  04 

-  1  04 
-039 

-  1  14 
-0  44 

-  0  84 


-058 
+  086 


+11  22 


+  954 
+  6  33 
+  609 
+  9  59 
-0  24 
+  9  10 
+  0  17 


-  4  39 
-3  46 

-  1  57 


-  3  56 

-  2  36 


6  52 
6  40 


3  27 


-  0  24 


-  1  22 


000 
+  033 
-024 


-002 
+  1  28 
-002 


-  1  01 

-  1  01 
-0  41 

-  1  13 
-0  46 
-036 


-  1  00 
+  084 


+  11  37 


Mean  Lower 
Low  Water. 


feet. 
-0.2 
0.0 
+0.5 
+0.6 

+0.7 
+0.7 
+0.1 
+0.8 


feet 

0.0 

0.0 

+0.1 

+0.2 

+0.3 

+0.2 

0.0 

+0.2 


Mean  Low 
Water  Springs. 


0.0 
-0.4 
-0.8 
-L8 
-L5 
-0.8 
+1.1 


-0.8 
-0.8 
-1.0 


0.0 
+0.3 


-2.0 
-1.6 


-0.8 

-0.4  1 

+1.2 
-0.8 


0.0 
-0.4 
+1.2 


+0.6 

0.0 

+0.6 


0.0 
0.0 
+0.8 
+1.0 
+0.4 
+0.7 


+0.9 
+2.2 


-5.2 


0.0 
'0.0 

0.0 
-0.2 
-0.1 

0.0 
+0.1 


0.0 

0.0 

-0.2 


0.0 
+0.1 


-0.2 
-0.2 


0.0 

0.0 

+0.2 
0.0 


0.0 

0.0 

+0.2 


0.0 
0.0 
0.0 


0.0 

0.0 

+0.1 

+0.2 

0.0 

+0.1 


+0.1 
+0.2  , 


-0.6  I 


Ratio 

of 
ranges. 
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Interval. 


B 


Mean. 


Tropic. 


HWI.  I   LWI.      HHWI.      LLWI. 


9 
10 
11 
12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 


28 


24 


25 


26 


27 
28 
29 


80 
81 
32 


83 
84 
35 
86 
37 


40 


41 


A.  m. 
250 
348 
288 
208 

848 
382 

8  10 
809 


4  00 
0  40 
0  10 
400 
6  00 
8  10 
6  40 


1  50 

2  40 
430 


230 
850 


12  00 
12  10 


3  00 


600 


500 


600 


625 
700 
600 


620 
750 
6  20 


6  10 
6  10 
685 
600 
680 
640 


6  15 
750 


600 


11  21 
10  00 
856 
820 

938 
968 
920 
906 


10  15 
653 
6  25 
10  14 
12  15 
9  23 
028 


803 
855 
10  43 


845 
10  05 


5  48 
600 


9  13 
12  15 

11  15 

12  13 


0  12 
0  45 
12  18 


0  10 
185 
0  10 


000 
000 
0  20 
12  13 
0  15 
025 


000 
185 


Range  of  tide. 


I  : 

Mean    Spring ,  Neap 

(Mn).  I  fSg).   (Np). 


h,m. 

8  01a 

4  OOrt 

2  49a 

2  18a 

853a 

3  32a 

320a 

320o 

359a 
0S8a 
0  09a 
3  58a 
5  58a 
809a 
689a 


1  496 
2896 
4886 


2296 
3  496 


11  58a 

12  08a 


2596 
5596 

4  596 

5  596 


6226 
6696 
5  596 


6  196 

7  496 
6  196 


6096 
6  096 
6  846 
5  596 
6296 
6396 


6  146 

7  496 


12  18  I        6  026 

I 


A,m. 

10  006 
8886 
7  496 
7  186 

8366 
8566 
8  186 
8  046 

10  256 
7  046 
6356 
10  286 
12  316 
9  336 
085a 

8  136 
9056 
10  556 

8556 
10  146 

6  046 
6  126 

9236 

12  246 

11  226 

12  236 

020a 
0  54a 
12  206 

0  18a 

1  45a 
0  18a 

0  10a 
0  10a 
029a 
12  206 
024a 
033a 

006a 
1  42a 

12  096 

feet. 

frft 

1.0 

1.3 

1.2 

1.5 

1.6 

2.1 

1.7 

2.2 

1.6 
1.7 
1.8 
1.8 


2.7 
2.8 
1.9 
0.9 
1.2 
1.9 
8.6 


1.9 
1.9 
1.7 


2.5 
2.8 


0.8 
1.1 


3.7 


2.6 
2,2 
3.7 


3.1 
2.6 
3.1 


2.5 
2.5 
2.8 
3.5 
2.9 
3.2 


3.4 

4.5 


8.0 


2.1 
2.2 
1.6 
2.3 


8.8 
2.8 
2.4 
1.1 
1.5 
2.4 
4.4 


2.4 
2.4 
2.1 


8.1 
8.5 


1.0 
1.4 


2.4 


2.7 


4.6 


3.2 

2.7 
4.6 


3.8 
3.2 
3.8 


3.1 
8.1 
3.5 
4.3 
8.6 
4.0 


4.2 
5.5 


3.8 


feet. 
0.7 
0.8 
1.1 
1.2 

1.1 
1.2 
0.9 
1.8 


2.0 
1.7 
1.4 
0.7 
0.9 
1.4 
2.7 


1.4 

1.4 
1.3 


1.9 
2.1 


0.6 
0.8 


1.4 


1.7 


2.7 


1.4 


2.0 
1.6 
2.7 


2.3 
2.0 
2.3 


1.9 
1.9 
2.1 
2.6 
2.2 
2.4 


2.5 
3.3 


2.7 


Great 
tropic 
(Qc). 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
1.8 
2.0 
3.2 
3.3 

3.2 
3.3 
2.2 
3.4 


2.8 
2.4 
1.9 
0.9 
1.2 
1.9 
3.7 


1.9 
1.9 
1.7 


2.6 
2.9 


0.8 
1.1 


2.2 


3.8 


1.9 


2.7 
2.2 
3.7 


2.6 
8.1 


2.5 
2.5 
2.8 
3.5 
2.9 
3.2 


8.5 
4.6 


8.3 


feet. 
1.8 
1.5 
2.4 
2.5 

2.4 
2.5 
1.5 
2.6 


0.4 
0.4 
0.3 
0.2 
0.8 
0.8 
0.4 


LWQ. 


0.8 
0.8 
0.3 


0.4 
0.4 


0.2 
0.2 


0.8 


0.3 


0.3 


Of3 
0.3 
0.4 


0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.3 


feet 
0.3 
0.3 
0.3 
0.4 

0.3 
0.4 
0.3 
0.4 


0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 


0.0 
0.0 


0.1 


0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 


0.1 
0.1 
0.1 
0.1 
0.1 
0.1 


0.1 
0.1 


0.2 


Diurnal  wave. 


Mean  nea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


h.  m. 


4  31 


Tropic 
range. 


17  10 


1.3 
1.5 
2.4 
2.5 

2.4 
2.5 
1.6 
2.6 


0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 


0.3 
0.8 
0.8 


0.4 
0.4 


0.2 
0.2 


0.8 

0.8 

0.4 
0.8 


0.8 
0.8 
0.4 


0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.6 


0.8 


Predic- 
tlons. 


feet. 
0.6 
0.7 
1.0 
1.1 

1.2 
1.1 
0.8 
1.2 


1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 


1.2 
1.2 
1.0 


1.6 
1.8 


0.5 
0.7 


1,2 


2.8 

1.2 


1.6 
1.4 
2.8 


1.9 
1.6 
1.9 


1.6 
1.6 
1.8 
2.2 
1.8 
2.0 


2.1 
2.8 


1.6 


Tropic 
LLW. 


Varia- 
tion of 
the  com' 


/crt. 
0.7 
0.8 
1.1 
1.2 

1.3 
1.1 
0.9 
1.2 


1.8 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 


0.9 
0.9 
0.8 


1.2 
1.4 


0.3 
0.5 


0.9 

1.1 

1.8 
0.9 


1.8 
1.1 
1.8 


1.5 
1.8 
1.6 


1,2 
1.2 
1.4 
1.7 
1.4 
1.6 


1.7 
2.2 


1.6 


EatL 

o 
10.5 
10.5 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 


16.5 
16.0 
11.0 
8.0 
8.0 
9.0 
9.5 


10.5 
9.5 
9.0 


8.0 
8.0 


9.5 
9.0 


10.0 

10.0 

8.5 
9.0 


9.5 
9.5 
9.5 


10.0 
10.5 
11.0 


10.6 
Ib.O 
10.5 
10.0 
10.5 
10.5 


9.5 
11.5 


12.5 
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Google 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


AUSTRALASIA. 
NEW  ZEALAND. 

Stewart  Island. 


1  Port  Adventare . 

2  Port  PeRMUs . . . . 

3  I  Maaon  Bay 

4  Paterson  inlet  . . 


South  iBland. 


Akaroa  Harbor 

Timaru 

Oamaru 

Otajfo  Harbor  Entrance 

Port  Chalmers,  Otago  Harbor . 

Dunedin.  Otago  Harbor 


Molyneux  Bay 

Waikawa  Harbor. . 

Ruapuke  Inland,  Foveaux  Strait.. 

Awarui  or  Bluff  Harbor 


New  River 

Center  Island.  Foveaux  Strait . 

Preservation  Inlet 

Dusky  Sound 

Bligh  Sound 


Milford  Sound 

JackflonBay 

Haast  River  Entrance. 

Bruce  Bay 

Okarito  Lagoon 


HokitlkaBar 

Greymouth.  Grey  River 

Weslport,  Buller  River 

Wanganui  Inlet 

Motupipi  River,  West  Entrance. 


Astrolabe 

Nelson 

Crr)i8il  Ie8  Harbor 

Port  Hardy 

Rangi  toto  Road 

Pelorus  Sound  Entrance  . 


Queen  Charlotte  Sound  Entrance. 

Picton  Harbor 

Port  Underwood 

Cape  Campbell 

Kajkoura  Peninsula 

Port  Lyttleton 


North  Island. 


East  Cape 

Poverty  Bay 

Clyde  ( Wairoa  River)  . . . . 
Napier  (Ahuriri  Harbor). 
Cape  Palliser 


Wellington,  Port  Nicholson . 

Porirua  Harbor 

Manawatu  River 

Wanganui  River 

Opunake  Bay 


New  Plymouth  (Taranaki). 

Mokau  River 

Kawhia  Harbor    

Whaingaroa  Harbor 

Walkato  River 


Manukau  Harbor  Entrance. . 
Manukau  Wairopa  Channel. 

Onehunga  Wharf 

Kaipara  Harbor  Entrance. .. 
Hokianga  River  Entrance. . . 


Cape  Maria  Van  Diemen 

Parengarenga , 

Rangaunu  or  Awanui  River. 
Whangaroa  Harbor 


Geographic  position. 
Longitude. 
Arc.     Time. 


Lati- 
tude. 


South. 
o  / 
47  04 
47  13 
46  56 
46  57 


43  45 

44  23 

45  06 
45  46 
45  49 

45  53 

46  23 
46  39 
46  38 
46  36 

46  29 
46  28 
46  08 
45  46 
44  50 

44  36 
43  59 
43  50 
43  35 
43  17 

42  42 
42  27 
41  46 
40  85 

40  48 

40  58 

41  15 
41  03 
40  42 
40  48 

40  52 

41  04 
41  18 
41  23 

41  44 

42  28 

43  35 


37  40 

38  42 

39  02 

39  29 
41  38 

41  17 
41  04 

40  29 
89  58 
89  29 

39  05 
88  42 
38  04 
87  47 
37  24 

37  03 
87  04 
36  56 
86  23 
35  34 

34  30 
34  31 

34  52 

35  06 


EaiA. 


168  12 
167  43 

167  45 

168  09 


172  46 
171  18 
171  01 
170  44 
170  39 

170  32 
169  38 
169  09 
168  33 
168  22 

168  19 
167  52 
166  37 

166  33 

167  82 

167  49 

168  38 

169  04 

169  36 

170  18 

170  59 

171  13 

171  38 

172  33 

172  49 

173  06 
173  17 
173  42 

173  5b 

174  01 
174  10 

174  21 
174  03 
174  10 
174  19 
173  44 
172  50 


178  32 
178  01 
177  26 
176  55 
175  15 

174  46 

174  51 

175  13 
175  00 

173  52 

174  or-> 

174  38 
174  50 
174  53 
174  47 

174  32 
174  31 
174  49 
174  10 
173  19 

172  39 

173  02 
173  19 
173  46 


A.  m. 
11  13 
11  11 
11  11 
11  13 


11  31 
11  25 
11  24 
11  23 
11  23 

11  22 
11  19 
11  17 
11  14 
11  13 

11  13 
11  10 
1106 
11  06 
11  10 

11  11 
11  15 
11  16 
11  18 
11  21 

11  24 
11  25 
11  27 
11  80 
11  31 

11  32 
11  33 
11  35 
11  36 
11  36 
11  37 

11  37 
11  36 
11  37 
11  37 
11  35 
11  31 


11  54 
11  52 
11  50 
11  48 
11  41 

11  39 
11  39 
11  41 
11  40 
11  35 

11  36 
11  39 
11  39 
11  40 
11  89 

11  38 
11  38 
11  39 
11  37 
11  33 

11  31 
11  32 
11  33 
11  35 


Standard  port  for 
reference. 


Name. 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


Page. 


225 
225 
225 
225 


Auckland 225 

Auckland 225 

Auckland 225 

Auckland 225 

Auckland '  225 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


Auckland  .. 
Wellington. 
Wellington . 
Wellington . 
Wellington. 
Wellington. 


225 
225 
225 
225 
225 

225 
225 
225 
225 
225 

225 
.225 
225 
225 
225 

225 
225 
225 
225 
225 

225 
225 
225 
225 
225 
225 

225 
221 
221 
221 
221 
221 


Wellington !    221 

Wellington... 
Wellington . . . 
Wellington . . . 
Wellington . , . 


Wellington . 
Wellington. 
Wellington. 
Wellington . 
Auckland  . . 

Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 
Auckland  .. 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


221 
221 
221 
221 

221 
221 
221 
221 
225 

225 
226 
225 
226 
225 

225 
225 
225 
225 
225 

225 
225 
225 
225 


Tidal  differences. 

1 

Ratio 

Time.           1       Height. 

of 

i 

ranges. 

HW. 

LW. 

HW. 

LW. 

Time  meridian. 

Mean  Low 

172°  SO"  East. 

WaterSprinffs. 

h.m. 

h.  m. 

feet. 

feet. 

+5  40 

+6  00 

-0.9 

-0.1 

0.90 

+5  06 

+  5  20 

-0.8 

-0.2 

0.92 

-6  30 

-5  20 

-1.1 

-0.3 

0.90 

-5  40 

-5  30 

-0.9 

-0.2 

0.91 

-8  40 

-2  65 

-1.3 

-0.2 

0.86 

-8  20 

-3  20 

-2.3 

-0.4 

0.76 

-3  45 

-8  15 

-2.7 

-0.4 

0.70 

-3  46 

-3  25 

-2.9 

-0.2 

0.65 

-8  20 

-2  40 

-3.0 

-0.4 

0.66 

-2  50 

-1  20 

-3.1 

-0.3 

0.64 

-4  00 

-3  40 

-0.9 

-0.2 

0.91 

-4  28 

-4  IG 

-l.l 

-0.2 

0.88 

+6  00 

-5  40 

-1.1 

-0.3 

0.90 

-4  60 

-4  20 

-0.9 

-0.2 

a  91 

-5  50 

-5  30 

-0.9 

-0.1 

0.90 

+5  80 

+6  30 

-1-4 

-0,2 

0.88 

+4  25 

+4  50 

-L2 

-0.2 

0.87 

+4  28 

+4  45 

+0.8 

-0.2 

1.13 

+4  04 

+4  21 

-0.8 

-0.2 

0.92 

+4  01 

+4  17 

-0.9 

-0.1 

0.90 

+4  20 

+4  30 

-0.7 

0.0 

0.91 

+4  20 

+4  80 

-0.9 

-0.2 

0.91 

+3  45 

+4  02 

-1.3 

-  0.2 

O.W 

+3  45 

+4  05 

-3.5 

-0.4 

0.60 

+3  40 

+4  10 

+0.7 

-0.1 

1.10 

+3  55 

+4.16 

+0.9 

-0.2 

1.14 

+8  30 

+4  00 

+0.5 

-0.2 

L09 

+2  28 

+2  46 

-L7 

-0.3 

0.82 

+2  20 

+1  41 

+4.9 

+0.1 

1.62 

+2  20 

+2  40 

+4.7 

+0.4 

1.56 

+2  30 

+2  35 

+8.0 

0.0 

1.39 

+2  48 

+3  00 

+2.8 

0.0 

1.36 

+2  37 

+2  54 

+2.7 

0.0 

L35 

+  1  10 

+128 

-1.8 

-0.2 

0.86 

+2  16 

+2  33 

+L9 

0.0 

1.25 

+141 

+1  48 

-0.9 

-0.2 

0.91 

+8  43 

+S57 

+L6 

0.0 

L45 

+1  10 

+1  28 

+3.8 

+0.2 

2.12 

+1  00 

+1  10 

+8.8 

+0.2 

2.09 

-0  23 

-0  10 

+2.3 

+0.1 

1.67 

-0  18 

000 

+2,5 

+0.1 

1.73 

+2  10 

+2  10 

+8.0 

+0.2 

1.88 

+1  25 

+188 

+1.8 

+0.2 

1.62 

+1  80 

+1  40 

+8.1 

+0.1 

1.91 

+1  04 

+1  12 

0.0 

0.0 

0.97 

-0  14 

-0  06 

+2.0 

0.0 

L68 

000 

000 

0.0 

0.0 

LOO 

+1  58 

+2  11 

+4.0 

-0.2 

2,18 

+5  00 

+5  50 

+2.6 

+0.2 

L76 

+5  15 

+5  26 

+8.2 

+0.2 

L94 

+2  18 

+2  86 

-0.1 

0.0 

0.99 

+2  20 

+2  80 

+2.5 

+0.2 

1.80 

+3  06 

+3  45 

+2.9 

+0.2 

1.85. 

+2  10 

+2  16 

+2.8 

+0.2 

L84i 

+2  45 

+2  10 

+3.1 

+0.2 

1.8b' 

+1  57 

+2  11 

+3.0 

+0.2 

1.86 

+2  80 

+2  40 

+3.4 

+0.2 

L42 

+3  00 

+8  10 

+4.7 

+0.4 

L56 

+3  30 

+3  50 

+4.7 

+0.4 

1.56 

+3  20 

+3  80 

+0.9 

0.0 

L12 

+3  00 

+3  10 

+0.2 

0.0 

l.OS 

+  1  20 

+1  40 

-2.0 

-0.2 

0.77 

+0  41 

+0  58 

-L9 

-0.2 

0.78 

+0  35 

+0  62 

-1.7 

-0.1 

0.79, 

+0  60 

+0  60 

-2.4 

-0.2 

0.71  1 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 a 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

ST. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

East. 

, 

A.  m. 

A.m. 

h.  m. 

h.  m. 

feet. 

feet. 

feet. 

feel. 

feet. 

feet. 

h.m. 

feet. 

feet. 

feet. 

0 

1 

12  24 

6  17 

12  276 

6  146 

6.9 

8.1 

6.6 

7.2 

0.6 

0.6 

0.6 

4.0 

3.6 

18.5 

2 

11  47 

635 

11  486 

6  316 

7.1 

7.9 

6.2 

7.2 

0.5 

0.1 

0.5 

4.0 

3.6 

18.5 

8 

1  12 

720 

1  13a 

7  166 

6.9 

7.7 

6.1 

7.0 

0.6 

0.1 

0.5 

8.8 

3.4 

18.5 

4 

i 

1  04 

7  12 

1  06a 

7  086 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

8.9 

^    3.5 

18.6 

1 
5 

323 

10  06 

3  24a 

10  026 

6.6 

7.4 

6.8 

6.7 

0.6 

0.1 

0.5 

3.7 

3.8 

17.5 

6 

887 

935 

338a 

9  326 

6.8 

6.6 

5.1 

5.9 

0.4 

0,1 

0.4 

8.2 

2.9 

17.5 

7 

3  10 

988 

3  11a 

9  846 

6.4 

6.0 

4.8 

6.5 

0,4 

0.1 

0.4 

3.0 

2.7 

18.0 

8 

309 

927 

3  14a 

9286 

6.0 

6.8 

4.0 

6.2 

0:4 

0.4 

0.5 

2.9 

2.6 

18.5 

9 

384 

10  12 

335a 

10  086 

6.0 

5.6 

4.4 

5.1 

0.4 

0.1 

4  52 

0.4 

2.8 

2.5 

18.5 

10 

403 

11  31 

404a 

11  276 

4.9 

5.5 

4.3 

5.0 

0.4 

0.1 

0.4 

2.8 

2.4 

18.6 

11 

2  50 

908 

2  61a 

9  046 

7.0 

7.8 

6.2 

7,1 

0.5 

0.1 

0.5 

3.9 

3.5 

18.5 

12 

220 

830 

2  21a 

8266 

6.8 

7.6 

6.0 

6.9 

0.6 

0.1 

0.5 

3.8 

8.4 

18.6 

13 

020 

703 

0  21a 

6  596 

6.9 

7.7 

6.1 

7.0 

0.6 

0.1 

0.5 

3.8 

3.4 

18.5 

14 

1  54 

8  23 

1  65a 

8  186 

7.0 

7.8 

6.2 

7.1 

0.6 

0.1 

0.6 

3.9 

3.5 

18.5 

16 

054 

7  12 

0  57a 

7  096 

6.9 

8.1 

6.6 

7.2 

0.6 

0:6 

0.6 

4.0 

3.6 

18.6 

16 

12  11 

644 

12  126 

5  406 

6.8 

7.6 

6.0 

6.9 

0.5 

0.1 

0.5 

8.8 

8.4 

18.0 

17 

11  02 

600 

11  036 

456a 

6.7 

7.5 

6.9 

6.8 

0.6 

0.1 

0.6 

3.8 

3.4 

18.0 

18 

1106 

455 

11  066 

4  62a 

8.7 

9.7 

7.7 

8.8 

0.5 

0.1 

0.5 

4.8 

4.4 

18.0 

!l9 

10  46 

4  36 

10  466 

4  31a 

7.1 

8.0 

6.2 

7.2 

0.5 

0.1 

0.5 

4.0 

8.6 

18.0 

{20 

10  43 

4  32 

10  466 

4  29a 

6.9 

8.1 

5.6 

7.2 

0.6 

0.6 

0.6 

4.0 

8.6 

17.5 

21 

11  06 

4  49 

11  096 

4  46a 

7.0 

8.2 

5.6 

7.3 

0.5 

0.6 

0.6 

4.1 

8.6 

17.6 

22 

11  07 

460 

11  066 

4  46a 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.6 

3.9 

3.6 

17.0 

'za 

10  34 

4  24 

10  876 

4  21a 

6.6 

7.7 

5.3 

6.9 

0.5 

0.5 

0.6 

3.8 

3.4 

17.0 

24 

10  87 

430 

10  886 

426a 

4.6 

5.1 

4.0 

4.7 

0.4 

0.1 

0.4 

2.6 

2.3 

17.0 

'25 

10  35 

4  38 

10  866 

4  85a 

8.5 

9.6 

7.5 

8.6 

0.5 

0.1 

0.6 

4.8 

4,2 

•17.0 

26 

10  52 

446 

10  636 

4  42a 

8.8 

9.8 

7.7 

8.9 

0.5 

0.1 

0.5 

4.9 

4.4 

17.0 

1  '^ 

10  29 

432 

10  306 

429a 

8.4 

9.4 

7.4 

8.5 

0.6 

0.1 

0.5 

4.7 

4.2 

16.5 

'  is 

980 

8  20 

9  316 

3  17a 

6.3 

7.0 

6.6 

6.4 

0.4 

0.1 

0.4 

8.5 

3.2 

16.0 

29 

923 

2  17 

9  246 

2  15a 

12.5 

14.0 

11.0 

12.7 

0.6 

0.2 

0.6 

7.0 

6.2 

16.0 

30 

924 

3  17 

9266 

3  18a 

12.0 

14.0 

9.7 

12.4 

0.6 

0.6 

0.8 

7.0 

6.2 

16.0 

,31 

935 

3  13 

9  366 

3  10a 

10.7 

12.0 

9.4 

10.8 

0.6 

0.1 

0.6 

6.0 

6,4 

16.6 

132 

9  60 

3  40 

9  616 

3  37a 

10.5 

11.8 

9.2 

10.6 

0.6 

0.1 

0.6 

5.9 

5.2 

16.5 

33 

945 

3  35 

9  466 

332a 

10.4 

11.6 

9.2 

10.5 

0.6 

0.1 

0.6 

6.8 

5.2 

16.0 

:34 

8  18 

2  04 

8  216 

2  Ola 

6.6 

7.7 

5.3 

6.9 

0.5 

0.6 

0.6 

3.8 

3.4 

16.0 

,35 

925 

3  15 

9266 

3  12a 

9.6 

10.7 

8.4 

9.7 

0.6 

0.1 

0« 

5.4 

4.8 

16.0 

!36 

860 

230 

•  8  616 

2  26a 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

1      .0.5 

3.9 

3.6 

16.5 

i  87 

832 

2  23 

,8  316 

229a 

4.8 

5.2 

4.5 

4.9 

0.5 

0.1 

0.5 

2.6 

2.4 

16.5 

l38 

600 

12  15 

5  69a 

12  206 

7.0 

7.6 

6.6 

7.1 

0.6 

0.1 

0.6 

8.8 

3.5 

16.5 

1  39 

6  50- 

12  02 

4  49a 

12  076 

6.9 

7.5 

6.5 

7.0 

0.6 

0.1 

0.6 

3.8 

3.4 

16.5 

•40 

4  25 

10  40 

4  24a 

10  456 

6.5 

6.0 

5.2 

6.6 

0.5 

0.1 

0.5 

3.0 

2.8 

17.0 

141 

4  26 

10  46 

4  25a 

10  516 

6.7 

6.2 

6.4 

6.8 

0.6 

0.1 

0.5 

3.1 

2.8 

17.5 

42 

7  18 

0  55 

7  17o 

1  00a 

6.2 

6.8 

5.8 

6.3 

0.6 

0.1 

0.5 

3.4 

3.1 

15.0 

!  43 

6  30 

020 

629a 

0  26a 

6.0 

5.5 

4.7 

5.1 

0.6 

0.1 

0.5 

2.8 

2.5 

15.6 

.  44 

6  33 

020 

6  32a 

0  26a 

6.3 

6.9 

6.9 

6.4 

0.6 

0.1 

0.6 

3.4 

3.2 

15.6 

45 

605 

12  15 

604a 

12  226 

8.2 

3.6 

3.0 

3.3 

0.4 

0.1 

0.4 

1.8 

1.6 

15.5 

46 

440 

10  50 

4  39a 

10  566 

5.2 

5.7 

4.9 

5.3 

0.5 

0.1 

0.6 

2.8 

2.6 

16.6 

47 

4  62 

10  54 

4  51a 

11  016 

3.3 

3.6 

3.1 

3.4 

0.4 

0.1 

3  59 

0.4 

1.8 

1.6 

16.5 

48 

650 

040 

6  49a 

0  45a 

7.2 

7.8 

6.8 

7.3 

0.6 

0.1 

0.6 

3.9 

3.6 

16.5 

49 

9  64 

4  21 

9  53a 

4  26a 

5.8 

6.3 

6.4 

6.9 

0.5 

0.1 

0.5 

3.2 

3.9 

16.0 

50 

10  08 

3  55 

10  07a 

4  00a 

6.4 

7.0 

6.0 

6.6 

0.6 

0.1 

0.6 

3.5 

3.2 

16.0 

51 

926 

3  15 

929a 

3  12a 

7.6 

8.8 

6.3 

7.8 

0.2 

0.5 

0.6 

4.4 

4.0 

16.0 

52 

928 

3  11 

9  32a 

3  08a 

10.0 

11.6 

8.2 

10.3 

0.3 

0.6 

0.7 

5.8 

5.2 

15.5 

53 

10  16 

4  29 

10  19a 

4  26a 

10.4 

12.2 

8.4 

10.7 

0.6 

0.6 

0.7 

6.1 

5.4 

15.6 

51 

9  21 

2  59 

9  24a 

2  56a 

10.3 

11.9 

8.5 

10.6 

0.3 

0.6 

0.7 

6.0 

5.4 

15.5 

5r) 

9  57 

2  65 

10  00a 

2  52a 

10.6 

12.3 

8.7 

10.9 

0.3 

0.6 

0.7 

6.2 

5.5 

15.0 

56 

9  08 

255 

9  lla 

2  52a 

10.5 

12.2 

8.4 

10.8 

0.6 

0.6 

0.7 

6.1 

5.4 

15.0 

57 

940 

3  23 

9  43a 

6  20a 

10.9 

12.6 

9.0 

11.2 

0.3 

0.6 

0.7 

6.3 

5.6 

15.0 

5K 

10  10 

3  53 

10  13a 

3  5()f; 

12.0 

13.9 

9.9 

12.3 

0.3 

0.6 

0.8 

7.0 

6.2 

15.0 

59 

10  41 

434 

10  43a 

4  32a 

12.0 

14.0 

9.7 

12.4 

0.6 

0.6 

0.8 

7.0 

6.2 

15.0 

60 

10  29 

4  12 

10  33a 

4  09(1 

8.6 

10.0 

7.1 

8.9 

0.8 

0.5 

0.6 

5.0 

4.5 

14.5 

61 

10  05 

3  48 

10  09a 

3  45a 

7.9 

9.2 

6.5 

8.1 

0.2 

0.5 

0.6 

4.6 

4.2 

14.6 

62 

823 

2  16 

8  27a 

2  15a 

5.9 

6.8 

4.9 

6.1 

0.2 

0.4 

0.5 

3.4 

8.2 

14.0 

63 

745 

1  35 

7  48a 

1  32a 

6.0 

7.0 

4.8 

6.3 

0.4 

0.4 

0.5 

3.5 

3.1 

14.0 

6^4 

740 

1  30 

7  43a 

1  27a 

6.1 

7.1 

4.9 

6.4 

0.4 

0.4 

0.5 

3.6 

3.2 

14.0 

65 

7  57 

1  30 

8  02a 

'      1  26a 

5.5 

6.4 

4.5 

5.7 

0.2 

0.4 

0.6 

3.2 

3.0 

14.5 
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TABLE  3.-TIDAL  DIFFERENCES 


AUSTRALASIA— Ck)ntinued. 

NEW  ZEALAND—COD tinued. 

North  Jatond— Continued. 


Standard  port  for 
reference. 


Tidal  differences. 


South. 


Port  Russell  ( Bay  of  Islands) 35  16 

Wbangaruru 35  2(5 

Tutukaka 35  39 

Wangarie  Harbor 35  53 

Great  Barrier  Island,  Nagle  Cove  ..  36  11 

Auckland  U arbob 36  50 

River  Thames,  Entrance 37  10 

Coromandel  Harbor i  36  45 

Mercury  Bay '  36  46 

Tanranga  Harbor 37  86 

Opotiki  River 38  00 

Cape  Runaway i  37  82 


LE8SEB  ISLANDS. 

Detached  i^nds. 

Port  Hutt,  Chatham  Islands 

Antipodes  Islands 

Perseverance  Harbor,  Campbell  I. 

Port  Ross,  Auckland  Island 

Norfolk  Island 

lx)rd  Howe  Island 

Middleton  Reef 


New  Caledonia. 

Port  Alcm^ne,  Isle  of  Pines 

Noumea  Ba v 

Port  St.  Vincent 

PortBalad 

Port  Yengen 

Loyalty  lelaTuh. 

, Wreck  Bay,  Llfou  Island 

New  Hebrides  Mand». 
Port  Sandwich,  Mallicolo  Island. 
Havannah  Harbor.  Efate  Island . 
Aneityum  Island 

Banks  Islands. 
Patteson,  Vanua  Lava  Island  — 

Santa  Cruz  Islands. 
Vanikoro  Island 


Soloman  Islands. 
Makira  Bay,  San  Christoval  I . . , 

Vulavu,  Isabel  Island 

Gazelle  Harbor,  Bougainville  I  , 

Neiv  Britain  Island. 
Blanche  Bay 


Nnv  Ireland  Island. 
Holz  Haven 


New  Hanover  Island. 

North  Haven 

Louisiade  Archipelago. 
Joannet  Harbor,  Joannet  Island  ... 
Richards  Bay,  VVoodlark  Island 

NEW  GUINEA,   OB  PAPUA. 

Dutch  New  Guinea. 

Dourga  Strait 

Triton  Bay 

Segaar  Bay 

Cape  Spencer,  Dampicr  Strait 

German  New  Guinea. 

Port  Constantlne 

Rook  IsUuid 

Parsee  Point 


English  New  Guinea. 

Kiriwina,  Trobriand  Islands . . . 
Cape  Vogel.  Ward  Hunt  Strait . 

East  Cape.  Goschen  Strait 

China  Strait 

Su-a-u  Harbor 

Port  Moresby 

Fly  River  Entrance 


43  47 

49  41 
52  34 

50  32 
29  03 
31  34 
29  27 


22  29 
22  12 
21  53 
20  15 
20  39 


16  26 

17  35 
20  15 


13  48 
11  :«i 


10  30 
8  30 
6  35 


4  13 


2  26 


11  12 
9  03 


7  27 
3  47 
2  40 
0  53 


5  30 

5  33 

6  58 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 
8  43 


1 

East.         i 

o   / 

h.  m. 

174  08 

11  37 

174  24 

11  38 

174  34 

11  38 

174  30 

U  38 

175  33 

11  42 

174  49 

U  39 

175  35 

11  42 

175  31 

11  42 

175  64 

U  44 

176  12 

11  45 

17?  18 

11  49 

178  00  t  11  62 

183  22 

12  13 

178  42 

11  55 

169  09 

11  17 

166  17 

11  a5 

167  59 

11  12 

159  06 

10  36 

159  09 

10  87 

167  30 
166  30 
166  05 
164  25 
164  66 


167  47 

168  16 

169  44 


167  31 

166  55 

161  30 
159  40 
155  06 

152  12 

150  57 

149  65 


im  18 
152  49 


11  10 
11  06 
11  04 

10  58 

11  00 


11  08 

11  11 
11  13 
11  19 

11  10 

11  08 

10  46 
10  89 
10  20 

10  09 

10  04 

10  00 


10  13 
10  11 


145  48 
148  00 
147  10 


9  43 
9  52 
9  49 


138  44 

9  15 

134  06 

8  56 

132  23 

8  50 

131  15 

8  45 

151  03 

10  04  ' 

150  01 

10  00 

150  54 

10  04 

150  41 

10  03 

160  14 

10  01 

147  07 

9  48  ' 

143  26 

9  34 

Name. 


Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 

Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 
Auckland  . 


Auckland 225 

Auckland 225 

Auckland 225 

Auckland 225 

Auckland 225 

Sydney 229 

Sydney 229 


Time. 


Page. 


225 
225 
225 
225 
225 
226 

225 
225 
225 
225 
225 
225 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Apia. 


Melbourne ,    233 

Melbourne '    283 

Melbourne 233 


Apia. 

Apia. 

Apia. 
Apia. 
Apia. 

Apia. 

Apia. 

Apia. 

Apia. 
Apia. 


.  217 

.1  217 

.1  217 

.  217 

.1  217 

.  217 

.  217 

.  217 


217 
217 


Ratio 
Height.      ■     of    I 
.ranipes. 


HW. 


LW.     ;  HW.     LW. 


217 
217  ' 
217 
217 

217  I 


Time  meridian, 
nt^  Sff  East. 


h.  m. 
+0  17 
+0  05 
-0  02 
-0  06 
-0  19 

000 

+0  10 
-0  09 
-0  02 
-0  12 
-0  21 
+0  46 


h.  m. 
+1  13 
+0  22 
+0  14 
+0  12 
-0  02 

000 

+0  30 
+0  08 
+0  12 
+0  05 
-0  04 
+  1  03 


LoaU  time. 


+11  43 


+  2  52 
+  2  42 
+  2  37 


+11  53 
+10  03 


+11  69 
+10  14 
-  7  86 


-10  85 
-420 
-  4  40 


+  2  40 
-006 


Bombay i  257     +11 

Nagasaki 181     +  6  10 

Nagasaki '  181  '  -  1  50 

Bombtiy '  257  i  -  6  29 

I 

Nagaiwki l  181  1+928 

Nagasaki ■  181+8  68 

Nagasaki '  181  i  +  9  13 


Nagasaki 181  +8  57 

Nagasaki 181  +9  02 

Nagasaki ,  181  -0  28 

Nagasaki |  181  +  0  12 

Nagasaki 181  +  1  02 

Nagasaki 181  ;  +  0  38 

Bombav 257  -  -  2  00 


+11  44 


+  2  40 
+  2  30 
+  226 


+11  56 

+10  06 

+12  00 
+10  17 

-  7  86 

-10  87 

-  4  19 
-489 


+  2  41 
-004 


+12  08 
+  605 

-  1  55 

-  6  19 


+  9  24 
+  853 
+  9  09 


+  8  63 

+  8  65 

-  0  32 
+  007 
+  065 
i-  084 

-  1  66 


Mean  Low 
WaterSprings. 


-  1  41 

-  0  13 

-3  43 

-  8  81 

+  654 

+  7  15 

+  4  49 

+  504 

+  029 

+  0  43 

-0  27 

-  0  26 

-082 

-  032 

-11  42 

-11  39 

-11  12 

-  11  11 

+  10  53 

+10  63 

+11  28 

+11  26 

+11  18 

+11  19 

/ceL 
-2.8 
-2.3 
-2.1 
-2.1 
-0.1 
0.0 

+  1.9 
+  1.7 
-1.7 
-2.7 
-8.7 
-2,2 


-6.0 
-3.4 
-6.0 
-5.3 
-8.8 
+1.1 
+1.0 


+0.4 

0.0 

0.0 

+0.3 

+0.4 


I 


feet. 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 

+0.1 
+0.2 
-0.2 
-0.3 
-0.8 
-0.2 


-0.6 
-0.4 
-0.4 
-0.6 
-0.4 
+0.1 

ao 

0.0 
0.0 
0.0 
+0.1 
0.0 


+0.9  '  +0.1 


+  1.4 
+0.8 
+1.0 


+0.6 


+0.6 ; 


0.0 
+0.8 
-0.4 


-LO 
-0.8 
-0.8 


+2.6 
+0.9 


+2.2 
-0.7 
-1.8 
-0.6 


-4.4 
-4.6 
-4.4 


-4.6 
-6.1 
-2.8 
-2.0 
0.0 
0.0 
+L8 


+0.4 
+0.2 
+0.2 


0.0 
0.0 


0.0 

+0.1 

0.0 


-0.2 
0.0 
0.0 


+0.8 
+0.1 


-0.2 
-0.4 
-0.5 

-a  6 

-0.7 
-0.8 
-0.8 


-as 

-0.8 

-as 

-0.6 
-0.4 
-0.3 

-a  2 


0.66 
0.T3 
0.74 
a  75 

1.00 
LOO 

l.ZJ 
L19 
0.bl 
0.^ 
O.M 
0.74 


0.30 
0.62 
0.S9 
0.38 
0.56 
L30 
L27 


L12 
0.99 
L(H 
L06 
LL> 


1.65 

L41 
L4: 

L19 

L19 


L(M 
l.« 
a85 


a65 
a73 
0.73 


L85 
LSI 


L-29 
0.96 
0.T9 
0.99 

0.40 
0.S9 
0.42 


0.39 
0.31 
0.65 
0.T6 
1.07 
L05 
1.25 
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46 
47 

48 

49 

I  50 

S2 


Interval. 


Mean. 


HWI.     LWI. 


A.M. 

726 
7  15 
708 
705 
655 
7  11 

7  24 
705 
7  14 
705 

7  00 

8  10 


522 
820 
1  30 
11  50 
730 
820 
8  15 

755 
825 

5  40 

6  15 
6^ 

630 

4  38 

5  15 

5  10 

6  40 
450 


6  45 
500 
12  00 


900 
250 
230 


960 
706 


1145 
055 
620 
545 


5  15 
445 
500 

445 
450 
745 
825 
9  15 
860 
10  15 


A.  111. 
155 
106 
0  57 
055 
045 
044 

117 
055 
101 
055 
050 
200 


023 
9  80 
7  49 
638 
117 
208 
202 


1  45 

2  13 

11  52 
000 

12  18 

018 

10  60 

11  27 
1128 

030 

U05 


033 
11  15 
5  47 


246 
903 
8  48 


838 
053 


683 

708 
007 
12  00 


11  28 

10  57 

11  18 


10  58 
1100 
133 
2  12 
300 
2  38 
400 


Tropic. 


HHWI.      LLWI, 


h.tn. 
7  81a 
720a 
7  11a 
709a 
659a 
7  14a 

728a 
7  09'« 
7  19a 

7  10a 
706a 

8  14a 


5  24a 
3  22a 
1  00a 
11  52a 

7  82a 

8  13a 
809a 

754a 
8  24a 

5  39a 

6  14a 
604a 


629a 


3825 
4  105 
4056 


639a 
4  49a 

6  44a 

4  59a 
11  59a 

858a 

2  496 

2296 


9  496 
7046 


12  10a 
1  306 
6596 
6  146 


6086 
5  406 
5586 


6  406 
5  516 

8  276 

9  046 
9  486 
9226 

10  416 


h.  fit. 
1  61a 
101a 
0  54a 
0  51a 
0  42a 

0  41a 

1  14a 
0  52a 
0  67a 
0  51a 

0  45a 

1  66a 


020a 
9  27a 
7  24a 
5  34a 

1  18a 

2  32a 
225a 


1  54a 

2  28a 
12  026 

009a 
12  276 


026a 


11016 
11  386 
11  346 


038a 
11  186 


0  48a 

11  246 

6  01a 


2  57a 
918a 
85Sa 


3  446 
1016 


532a 
7  06a 
0056 
11  69a 

11  26a 

10  54a 

11  Ua 

10  55a 
10  57a 

1  316 

2  106 

2  586 
2366 

3  596 


Range  of  tide. 


Mean 

(Mn). 


feeL 
6.1 
5.6 
5.7 
5.8 
7.7 
7.7 

9.5 
9.2 
6.2 
5.3 
4.3 
5.7 


2.S 
4.8 
3.0 
2.9 
4.3 
4.4 
4.3 


2.9 
2.5 
2,7 
2.8 
2.9 


8.4 


2.8 
2.4 
2.5 


3.1 
3.1 


2.7 
2.8 
2.2 


1.7 
1.9 
L9 


4.8 
8.4 


11.3 
6.9 
4.9 
8.7 


2.6 
2.4 
2.6 


2.4 
1.9 
4.0 
4.7 
6.6 
6.5 
10.9 


(prlng 
(8g). 


fed. 
6.9 
6.5 
6.7 
6.7 
8.9 
9.0 

11.0 
10.7 
7.2 
6.1 
5.0 
6.6 


2.5 
5.8 
3.5 
3.2 
.  4.7 
5.4 
5.3 

3.6 
3.1 
3.3 
8.5 
3.6 

4.2 

3.8 
8.0 
8.1 

3.8 

8.8 


8.3 
3.5 
2.7 


2.1 
2.4 
2.4 


5.9 
4.2 


14.0 
7.3 
6.0 

10.7 


3.1 
8.0 
8.2 


8.0 
2.4 
5.0 

•5.8 
8.1 
8.0 

18.5 


Neap 
(NpJ. 


4.2 
4.6 
4.6 
4.8 
6.3 
6.2 

7.8 
7.6 
5.1 
4.4 
3.5 
4.7 


2.1 
4.8 
2.8 
2.6 
8.9 
3.3 
3.2 


2.2 
1.9 
2.0 
2.1 
2.2 


2.5 

1.9 
1.8 
1.9 

2.3 

2.8 

2.0 
2.1 
1.6 

1.8 

1.4 

1.4 


3.6 
2.5 


8.8 
4.3 
3.6 
6.4 


1.8 
1.8 
1.9 


1.8 
1.4 
2.9 
8.4 

4.8 
4.8 
8.0 


Great 
tropic 
(Oc). 


feet. 
5.3 

5.8 
6.0 
6.0 
7.9 
8.0 

9.8 
9.5 
6.4 
5.5 
4.5 
5.9 


2.4 
5.2 
3.4 
3.2 
4.6 
5.4 
5.3 

8.0 
2.6 
2.8 
2.9 
8.0 

8.5 

8.1 
2.7 
2.9 

8.2 

8.e 

2.8 
2.9 
2.2 

1.7 

1.9 

1.9 


4.9 
3.4 


20.2 
12.3 
10.7 
16.5 


6.7 
6.4 
6.7 


6.4 
6.5 
9.4 
10.5 
13.5 
13.1 
19.6 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.2 
0.2 
0.4 
0.2 
0.2 
0.5 

0.8 
0.8 
-0.2 
0.2 
0.2 
0.2 


0.8 
0.4 
0.5 
0.3 
0.3 
1.7 
1.7 


0.4 
0.4 
,0.4 
0.4 
0.4 

0.4 


0.5 
0.4 
0.4 


0.4 

0.4 

0.4 
0.4 
0.8 

0.8 

0.8 

0.8 

0.5 
0.4 


2.6 
1.8 
1.6 
2.2 


1.2 
1.1 
1.2 

1.1 
1.0 
1.5 
1.6 
1.9 
1.8 
2.4 


LWQ. 


0.4 
0.4 
0.4 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 
0.4 
0.4 


0.2 
0.2 
0.4 
0.2 
0.2 
0.5 
0.5 


0.1 
0.1 
0.1 
0.1 
0.1 


0.1 

1.6 
1.1 
1.2 

0.1 

0.1 

0.1 
0.1 
0.1 

0.1 

0.1 

0.1 

0.1 
0.1 


6.1 
4.4 
4.0 
5.4 

2.9 
2.8 
2.9 

2.8 
2.5 
3.7 
4.0 
4.8 
4.6 
6.0 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


Tropic 
HW 

inter- 
val. 


h.m. 
1148 


950 


Tropic 
range. 


feet. 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 

0.7 
0.7 
0.6 
0.5 
0.5 
0.5 


0.4 
0.4 
0.6 
0.8 
0.4 
1.8 
1.7 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 


1.7 
1.3 
1.4 


0.4 
0.4 


0.4 
0.4 
0.8 


0.8 
0.8 
0.8 


0.5 
0.4 


6.6 
4.8 
4.4 
5.8 


8.1 
8.1 
3.2 


8.1 
2.7 
3.9 
4.3 
5.1 
4.9 
6.5 


Predic- 
tions 


feet. 
3.0 
3.2 
3.4 
8.4 
4.4 
4.5 

5.5 
5.4 
8.6 
8.0 
2.5 
3.3 


1.2 
2.6 
1.8 
1.6 
2.4 
2.7 
2.6 


1.8 
1.6 
1.6 
1.8 
1.8 

2.1 


1.9 
1.5 
1.6 


1.9 
1.9 


1.6 
1.8 
1.4 


1.0 
1.2 
1.2 


8.0 
2.1 


7.0 
8.6 
8.0 
5.4 


1.6 
1.5 
1.6 


1.5 
1.2 
2.5 
2.9 
4.0 
4.0 
6.8 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


2.7 
8.0 
8.0 
3.1 
4.0 
4.0 

5.0 
4.8 
8.8 
2.8 
2.4 
8.0 


1.2 
2.5 
1.7 
1.6 
2.3 
2.5 
2.4 


1.4 
1.2 
1.8 
1.2 
1.4 


1.7 

1.8 
1.4 
1.5 

1.5 

1.5 


1.8 
1.4 
1.1 


0.8 
0.9 
0.9 


2.4 

1.7 


8.6 
5.2 
4.4 

7.1 


2.8 
2.6 
2.8 


2.6 
2.2 
8.8 
4.4 
5.7 
5.5 
8.4 


Etut, 
o 
14.5 
14.5 
14.5 
14.5 
14.5 
15.0 

15.0 
15.0 
15.0 
15.0 
15.0 
15.0 


17.0 
21.0 
21.5 
19.5 
12.0 
11.0 
11.0 


10.5 
10.5 
10.5 
10.0 
10.0 


10.5 

9.5 
10.0 
10.5 

9.5 

9.0 

a5 

8.0 
7.0 

6.6 

6.0 

5.5 


7.0 
7.0 


4.0 
8.0 
8.0 
2.5 


5.0 
6.5 
5.5 


6.5 
6.5 
6.5 
6.5 
6.5 
5.5 
5.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


I  Geographic  position. 


AUSTRALASIA— ConUnued. 

AUSTRALIA. 

North  AuttnUia. 

Turtle  Ppint,  Victoria  River 

Pearce  Point 

PortKeata 

Port  Patterson 

Port  Darwin 

Adelaide  River  Entrance 

Port  Essinffton 

Liverpool  River  Entrance 

Cape  Wllberforce 

Sir  Edward  Pellew  Islands 

Queemland. 

Kimberly 

Booby  Island,  Torres  Strait 

Cape  York,  Torres  Strait 

Murray  Islands,  Toitcu  Strait 

Cape  Sidmouth 

Cooktown 

Cairns  Harbor 

Townsville 

Bowen,  Port  Denlson 

Mackay,  Pioneer  River 

Rockhampton,  Fitzrqy  River 

Bundaberg,  Burnett  River 

Brisbane  Bar 

Sew  South  Wales. 

Ballina 

Southhead,  Clarence  River 

Port  Macauarie 

Crowdy  Head 

Port  Stephens 

Newcastle 

S Y  DNEY 

Botany  Bav 

Ulladulla  Harbor 

Montagu  Island 

Eden,  Twofold  Bay 

Victoria. 

Gabo  Island 

Entrance  to  Gippsland  lakes 

Corner  Inlet 

Venus  Bay 

Port  Western 

Sorrents  Back  Beach  ( Ocean  Beach) 

Nepean  Point,  Port  Phillip 

Geeloui?,  Port  Phillip 

Melbourne  (Williamstown) 

Warmainbool  Harbor,  Lady  Bay... 
Portland  Bay 

Tasmania  and  Bass  Strait. 

Curric  Harbor,  King  Island 

Port  Dalrymple 

Goose  Island,  Banks  Strait 

Hobart 

Macqiiarie  Harbor 

South  Australia. 

Port  Macdonnel 

Kingston 

Cape  Willoughby,  Kangaroo  I 

Port  Adelaide 

Port  Wakefield 

Port  Victoria,  Spencer  Gulf 

Port  Wallaroo,  Spencer  Gulf 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf 

Coffin  Bay 

Port  Eyre 


LaU- 
tude. 


South. 

o  ' 
14  60 
14  23 

14  05 
12  39 
12  23 

12  10 

11  11 

12  00 
11  54 

15  34 


17  27 
10  36 
10  43 
9  67 
13  24 

15  27 

16  55 

19  15 

20  01 

21  09 
•23  22 
24  45 
27  81 


28  62 

29  25 
81  25 

31  51 

32  45 

32  57 

33  52 
33  59 

35  22 

36  15 

37  05 


37  35 
87  48 

38  43 
38  41 
38  31 

38  22 
38  18 
:«  07 

37  52 

38  23 
38  20 


39  57 

41  03 

40  19 

42  53 
42  12 


38  01 

36  50 

a-)  51 

34  51 

34  12 

U  30 

3:J  55 

3:j  0*> 

32  2K 

34  2<; 

31  57 


Longitude. 


Arc.     Time. 


East. 


o  / 
129  14 

129  20 

129  37 

130  25 

130  37 

181  13 

132  07 

134  15 

136  84 

137  01 

140  66 

141  55 

142  81 

144  02 

143  86 

145  15 

145  47 

146  50 

148  15 

149  16 

150  32 

152  18 

153  00 

168  33 

153  23 

152  56 

152  46 

152  13 

151  44 

151  12 

151  09 

160  81 

150  14 

149  55 

149  65 

148  32 

146  35 

145  46 

145  22 

144  46 

144  39 

144  26 

144  54 

142  26 

141  37 

143  51 

146  49 

147  48 

147  21 

145  13 

140  40 

139  51 

i:W  10 

i:w  30 

13vS  09 

137  28 

137  37 

WiH  00 

137  -IG 

135  22 
132  30 


h.m. 
8  37 
8  87 
838 
8  42 
842 

8  46 
8  48 

8  67 

9  06 
906 


9  24 
9  28 
930 
936 
984 
9  41 

9  43 
9  47 
953 
9  67 
10  02 
10  09 
10  12 


10  14 
10  14 
10  12 
10  11 
10  09 
10  07 

10  06 
10  a5 
10  02 
10  01 
10  00 


10  00 
9  64 
9  46 
9  43 
9  41 


9  38 
9  40 
9  30 
9  26 


9  35 
9  47 
9  51 
9  49 
9  41 


9  23 
9  19 
9  13 
9  14 
9  13 

9  10 
9  10 
9  12 
9  11 
9  01 
8  50 


Standard  port  for 
reference. 


Name. 


Bombay... 
Bombay . . . 
Bombay... 
Bombay . . . 
Bombay . . . 

Bombay . . . 
Bombay . . . 
Bombay . . . 
Bombav . . . 
Nagasaici . . 

Nagasaki . . 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney  — 

Sydney 

Sydney  — 

Sydney 

Sydney 

Sydney 

Sydney  — 
Sydney — 
Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 


Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide  . 
Port  .\delaide  . 
Port  Adelaide  . 

Port  Adelaide  . 
Port  Adelaide . 
Port  Adelaide . 
Port  Adelaide  . 
Port  Adelaide  . 
Port  Adelaide  . 


Page, 


267 
257 
257 
257 
267 

267 
257 
257 
257 
181 


181 
187 
137 
187 
187 
187 

187 
137 
137 
137 
137 
137 
187 


229 
229 
229 
229 
229 
229 

229 
229 
229 
229 
229 


229 
229 
236 
236 
236 

236 
236 
236 
236 
236 
286 


236 
236 
236 
236 
236 


237 
237 
237 
237 
237 

237 
237 
237 
237 
237 
237 


Tidal  differences. 


Time. 


Height. 


HW.  LW.       HW.      LW. 


Time  mtridiaii, 
1SS°  East. 


h.    m. 

-  4  51 
-5  06 

-  607 

-  8  06 
-669 

-6  44 
-802 

-  6  54 
-4  21 

-  1  04 


h.   m. 

-  4  43 
-604 
-5  69 
-8  01 

-  6  43 

-  6  87 

-  7  55 
-6  46 

-  4  13 
-108 


Time  meridian, 
15(P  East. 


+10  19 
-11  34 
-!-  964 
+  5  88 
+  526 
+  6  02 

+  6  00 
+  6  01 
+  6  10 
+  7  01 
+  7  41 
+  604 
+  5  46 


+  0  07 

-  0  40 
+  007 
+  0  13 
-085 

-  0  06 

0  00 

-  0  46 
-023 

-  0  22 
-036 


0  01 
0  15 
2  12 
2  52 

2  09 

3  39 
3  51 
0  06 

0  (JD 

1  33 
1  36 


-  1  30 
-332 

-  4  08 

-  6  39 

-  7  16 


5  13 
5  09 

1  a5 

0  00 

0  48 


2  35 
0  30 

2  42 

3  15 

4  30 

5  15 


Mean  Low 
Water  Spring. 

feet.  I   feet. 


+10  14 
-11  87 
+  9  61 
+  686 
+  6  24 
-6  24 

-  6  26 
+  6  01 
+  6  10 
+  7  01 
f  7  41 
+  6  01 

-  6  39 


+  025 
-0  42 
+  006 
+  0  14 
-0  37 

-  0  13 

0  00 
-086 

-  0  23 

-  0  22 

-  0  36 


-0  01 

-  0  15 

-  2  24 

-  3  04 
-220 

-  4  44 

-  4  03 

-  0  12 
0  00 


+  6.4 
+  10.4 
+  9.4 
+  4.8 
+  5.0 

+  4.8 
+  1.2 
+  0.4 

-  1.6 

-  1.8 


+  0.6 
+  2.6 
+  2.7 
+  4.8 
+  4.2 
+  0.4 

+  1.0 
+  8.4 
+  3.6 
+10.7 
+  4.2 
+  8.6 
+  0.8 


-  1.2 

-  0.2 

-  0.2 
+  0.6 
+  1.5 

0.0 

0.0 
+  2.6 
+  1.1 
+  1.0 
+  0.9 


+  0.4 
-  1.1 
+  6.0 
+  4.2 
+  6.2 


_ 

1  44 

— 

1  45 

1  89 

_ 

3  41 

— 

4  20 

_ 

6  51 

ric 

728 
Man, 

^ 

5  17 

_ 

5  15 

_ 

1  07 

000 

- 

1  00 

_ 

2  40 

+ 

0  32 

+ 

2  46 

+ 

2  27 

— 

4  27 

— 

5  20 

+  5.0 
+  0.4 
+  1.0 
0.0 
+  0.8 
+  0.8 


+  0.8 
+  6.6 
+  6.8 
+  2.1 
+  0.8 


-  2.1 

-  2.0 

-  1.3 
0.0 

+  2.1 

-  2.2 

-  2.3 
+  0.7 
+  2.7 

-  1.7 

-  1.7 


+0.2 

+0.6 

+0.6 

0.0 

0.0 

0.0 
-0.4 
-0.4 
-0.6 
-0.5 


-0.2 
+0.4 
+0.5 
+0.5 
+0.6 
+0.4 

+0.6 
+0.6 
+0.6 
+1.3 
+0.6 
+0.5 
+0.2 


-0.2 
0.0 
0.0 
0.0 

+0.1 
0.0 


-0.2 
-0.8 
+0.2 
+0.2 
+0.2 

+0.2 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2 
+  0.2 

0.0 


-0.4 
-0.4 
-0.2 
0.0 
+0.3 

-0.4 
-0.4 
+0.2 
+0.4 
-0.4 
-0.4 


Ratio 

of 
ranges 


1.72 
2.12 
2.02 

1.&4 
1.56 

1.56 
1.18 
1.11 
0.90  I 

0.87  1 


1.13 

1.50 
1.52 
1.9U 
1.86 
0.98 

LOT 

L69  , 

1.74 

S.24 

1.88 

L71 

1.12 


0.68 
0.96 
0.»!< 
L18 
L42  , 
LOO  I 


0.0 

LOO 

+0.2 

LG9 

+0.1 

L30 

0.0 

L27 

+0.1 

1.24 

1.18 
0.77 
3.76 
8.29 
4.47 

8.82 
1.29 
L59 
LOO 
L47 
1.41 


L47 
4.71 
4.24 
2.18 
1.41 


0.62 
0.64 
0.75 
1.00 
1.40 

0.60 
0.67 
1.12 
1.50 
a  72 
0.72 
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InU'rval. 


Mean. 
HWI.      LWI. 


h,  tn. 
700 
645 
545 
360 

4  57 

5  15 
400 

6  17 
800 

7  16 


530 
420 
1  00 
9  15 
900 
944 


9  44 

8  31 

960 

338 

10  05 

3  53 

1100 

448 

11  45 

588 

9  15 

800 

10  00 

3  48 

9  02 

307 

8  15 

200 

900 

246 

905 

2  58 

8  15 

2  00 

8  42 

2  22 

846 
800 
8  20 
8  20 
805 


8  40 
8  20 
004 
11  46 
0  02 

10  55 
10  43 
2  02 
2  10 
027 
0  20 


0  35 
11  10 
10  38 
8  05  t 
7  20  i 


I 


11  25 
11  25 
2  58 
4  01 
4  51 

1  25 
4  30 
6  44 
J  16 
n  46  I 
10  49  , 


A.  m. 
048 
027 

11  58 

10  00 

11  18 

11  27 

10  12 

005 

1  48 

1  08 


11  42 
10  30 
7  10 
300 
2  47 
881 


Tropic. 
HHWI.      LLWI. 


2  88 
1  57 
207 
207 
1  52 


227 
207 
6  16 

5  83 

6  15 

3  49  I 
480 
820  I 
8  34 
6  40  , 
635 


660 


5  00 

4  25 

1  52 

1  07 

5  14 

5  12 

9  14 

10  22 

9  21 

7  38 

10  50 

0  41 

0  21 

5  42 

4  37 

h.  m. 
7  226 
7056 
6056 
4  136 
5206 

5386 
4266 

6  446 
8806 

7  526 


6  026 
4  156 
0556 
9  10a 
855a 
9  44a 

10  04a 
9  45a 
10  00a 

10  56a 

11  40a 
9  10a 

10  05a 


908a 
8  07a 
853a 
8  59a 
809a 
832a 

8  87(1 
754a 
8  18a 
8  13a 
7  59a 


Range  of  tide. 


8  84a 

8  1'2ct 

022a 

12  056 

0  19a 

11  136 

11116 

229a 

8  02a 

0  57a 

0  4Ha 

1  avi 

11  256 

10  556 

8286 

7  486 

11  116 

11  116 

2  4fia 

3  5:^ 

4  42a 

1  lla 

4  l.Vi 
6  <{4n 

h.  m. 

0  476  , 

0266  I 
11  57o  , 

969a 
11  170 


I 


7  07a  1 
11  3:«)  ' 
10  :«6 


11  260. 
10  llo  I 

0  046 

1  476 
1  016 


11  416 
10  496 
7  806 
3  176 
2596 
3  13a 

30da 

3  576 

4  126 

5  016 
5506 
3  196 
3  22a 


2  24a 
2  276 
8  126 
8  166 
2  286 
2  516 

8006 
2  176 
2  316 
2  316 
2  156 


2  506 

2  366 
6  136 

5  Mb 

6  126 

3  466 

4  266 
8  166 
8  176 
6  356 
6  316 


6  45/) 
4  586 
4  226 
1  486 
1  036 


6  06a 
6  08a 

10  Ola 

11  03a 
9  56a 

8  31a 
11  45a 
1  206 
0  556 
6  306 
6  25a 
I 


Mean 

(Mn). 


feet. 
15.1 
18.6 
17.7 
13.5 
13.8 

13.6 
10.3 
9.7 
7.9 
6.4 


7.0 
6.8 
6.4 
8.0 

7.8 
4.1 

4.5 
7.1 
7.8 
13.6 
7.9 
7.2 
4.7 


2.3 
3.2 
3.3 
4.0 
4.8 
3.4 

3.4 
5.7 
4.4 
4.3 
4.2 


4.0 
2,6 
6.4 
5.6 
7.6 

6.5 
2.2 
2.7 
1.7 
2.5 
2.4 


2.5 
8.0 
7.2 
3.7 
2.4 


2.8 
2.9 
3.4 
4.5 
6.3 

2.7 
2.6 
5.0 
6.8  I 
3.2  ' 
3.2 


Spring 

(Sg). 


feet. 
18.6 
28.0 
21.9 
16.7 
17.0 

16.8 
12.7 
12.0 
9.8 
6.6 


8.7 
7.8 
8.0 
9.7 
9.6 
5.5 

6.4 
8.7 
9.0 
16.8 
9.7 
8.9 
5.8 


2.8 
4.0 
4.1 
4.9 
5.8 
4.2 

4.2 
7.0 
5.4 
5.3 
5.2 


4.5 
2.9 
7.2 
6.3 

8.5 

7.3 
2.5 
3.0 
2.0 

2.8 
2.7 


2.8 
9.0 
8.1 
4.2  , 
2.7 


3.9 
4.0 

4.7 
6.3 

8.8 

8.8 
3.6 
7.1 
9.4 
4.5 
4.5 


Neap 

(Np). 


fed. 
11.0 
13.6 
12.9 
9.9 
10.0 

9.9 
7.5 
7.1 
5.8 
4.0 


5.1 
4.7 
4.7 
5.9 
5.8 
2.8 

1.9 
5.3 
5.4 
10.0 
5.9 
5.3 
8.3 


1.8 
2.4 
2.4 
8.0 
8.6 
2.5 

2.6 
4.2 
8.8 
8.2 
3.1 


8.4 
2.2 
5.5 

4.8 
6.5 

5.7 
1.9 
2.3 
1.6 
2.2 
2.1 


2.2 
6.9 
6.2 
3.2 
2.1 


0.6  I 
0.6 
0.7  I 

0.9  : 

1.3 

0.5 
0.5  . 
1.0 
1.4  , 

0.6  I 
0.6  1 


Great 
tropic 
(Gc). 


feet. 
25.3 
29.9 
28.8 
28.2 
23.6 

28.4 
18.8 
18.2 
15.3 
11.5 


14.0 
7.6 
7.6 
9.3 
9.1 
4.7 

6.0 
8.4 
8.6 
15.3 
9.2 
8.5 
5.5 


3.1 
4.0 
4.2 
4.9 
6.9 
4.2 

4.3 
6.8 
5.4 
6.3 
5.2 


5.0 
8.5 
7.8 
6.9 
9.1 

7.7 
8.0 
3.6 
2,5 
3.8 
3.2 


3.3 
9.5 
8.7 
4.7 
3.2 


3.7 
3.8 
4.4 
5.6 
7.6  , 

3.5  1 
3.4  , 
6.2  I 
8.1  , 
4.1  ' 
4.1 


Tropic  diurnal 
inequality. 


HWQ.  !  LWQ. 


feet. 
2.8 
3.1 
8.1 
2.7 
2.7 

2.7 
2.8 
2.8 
2.1 
1.7 


2.0 
2.1 
2.1 
2.8 
2.3 
1.2 

2.1 
2.2 
2.2 
3.0 
2.3 
2.2 
1.9 


1.6 
1.5 
1.6 
1.6 
1.8 
1.6 

1.6 
2.0 
1.7 
1.7 
1.7 


1.7 
1.4 
0.4 
0.4 
0.4 

0.4 
0.2 
0.2 
0.3 
0.2 
0.2 


0.2 
0.4 
0.4 
0.3 
0.2 


2.1 
2.2 
2.8 
2.7 
3.2 

2.1 
2.0 
2.9 
3.3 
2.3 
2.3 


Diurnal  wave. 


feet 
7.1 
7.9 
7.7 
6,7 
6.8 

6.8 
5.9 
6.0 
5.1 
4.2 


4.8 
0.6 
0.6 
0.7 
0.7 
0.1 

1.6 
0.7 
0.7 
0.9 
0.7 
0.7 
0.4 


0.2 
0.4 
0.5 
0.5 
0.6 
0.6 

0.5 
0.6 
0.5 
0.5 
0.5 


0.5  , 

0.3 

2.0 

1.8 

2.2 

2.0 
1.2 
1.3 
1.0 
1.2 
1.2 


1.2 
2.2 
2.1 
1.5 
1.2 


0.6 
0.6 
0.7 
0.8 
0.9 

0.6 
0.6 
0.8 
1.0 
U.7 

a7 


Tropic 
HW 

inter- 
val. 


h.m. 


9  43 
12  10 


10  46 
9  41 


7  07 
7  21 


Tropic 
range. 


7  45  I 


2  53 


feet. 
7.6 
8.5 
8.3 
7.2 
7.3 

7.3 
6.8 
6.1 
6.5 
4.6 


5.2 
2.1 
2.2 
2.4 
2.4 
1.2 

2.6 
2.3 
2.8 
3.1 
2.4 
2.3 
1.9 


1.6 
1.5 
1.5 
1.6 
1.9 
1.6 

1.5 
2.0 
1.8 
1.8 
1.7 


1.6 
1.3 
2.0 
1.9 
2.2 

2.0 
1.1 
1.3 
1.2 
1.3 
1.2 


1.8 
2.2 
2.1 
1.5 
1.2 


2.2 
2.2 
2.4 
2.8 
3.3 

2.2 
2.1 
3.0 
3.4 
2.4 
2.4 


Mean  nea  level  I 
above  plane  of— i 

-   -    Varia- 
tion of 


Predic- 
tions. 


feet. 
9.3 
11.5 
11.0 
8.4 
8.5 

8.4 
6.4 
6.0 
4.9 
8.3 


4.4 
3.9 
4.0 
4.8 
4.8 
2.8 

3.2 
4.4 
4.5 
8.4 
4.8 
4.4 
2.9 


1.4 
2.0 
2.0 
2.4 
2.9 
2.1 

2.1 
3.5 
2.7 
2.6 
2.6 


2.2 
1.4 
8.6 
8.2 
4.2 

3.6 
1.2 
1.5 
1.0 
1.4 
1.4 


1.4 
4.5  i 

4.0  i 

2.1  I 
1.4 


2.0  ! 
2.0  I 
2.4  1 
3.2  i 
4.4  ' 


1.8 
3.6  I 
4.7 
2.2  , 
2.2 


Tropic 
LLW. 


feH. 
11.2 
18.2 
12.6 
10.2 
10.3 

10.2 
8.2 
7.6 
6.6 
4.8 


5.9 
3.4 
3.5 
4.4 
4.3 
2.1 

2.9 
3.9 
4.0 
7.3 
4.0 
4.0 
2.4 


1.2 
1.8 
1.9 
2.8 
2.7 
1.9 

1.9 
3.2 
2.5 
2.4 
2.4 


2.1 
1.4 
3.8 
3.7 
4.9 

4.2 
1.7 
2.0 
1.4 
1.8 
1.8 


1.8 
5.1 
4.6 
2.6 
1.8 


1.5 
1.6 
1.8 
2.4 
3.3 

1.5 
1.4 
2.7 
3.6 
1.7 
1.7 


the  com 
pa.%. 


East. 
o 
2.5 
2.5 
2.5 
2.5 
8.0 

3.0 
3.0 
3.5 
4.0 
4.0 


5.0 
4.5 
6.0 
5.0 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.5 


9.5 
9.5 
10.0 
10.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
9.5 
9.0 
8.5 
8.0 

8.0 
8.0 
7.5 
7.5 
6.5 
6.0 


7.5 
9.0 
9.5 
10.0 
8.5 


5.5 
5.5 
5.0 
5.0  i 
6.0 

5.0 
5.0  I 
5.0! 
5.0  ; 
4.0  • 
3.0! 


Digitized  by 


Google 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


AUSTRALASIA— Continued. 

AUSTRALIA— continued. 

Wettem  Australia, 

Princess  Royal  Har,  K.  Geo.  Sd  . . 

Albany,  King  Oeorere  Sound 

Freemantie.  Swan  River  Entrance 

Champion  Bay 

PortWalcott 

Collier  Bay 

Cambridge  Bay 

ASIA  (South  Coast). 

INDIA. 

Bay  of  Bengal. 

Nankauri  Harbor,  Nicubar  Islands 

Port  Blair,  Andaman  I.slands 

Port  CornwallLs,  Andaman  Islands 

Mergui 

Rceflsland.  Tavoy  River  Entrance 

Y^,  Y6RIver 

Amherst,  Moulmein  River 

Moulmein.  Moulmein  River 

Elephant  Point,  Rangoon  River. . . 
Rangoon,  Rangoon  River 

Ba.««ein,  Bassein  River 

Akyab , 

Chittagong , 

Dublat,  Hoogiy  River 

Diamond  Harbor,  Hoogiy  River 

Calcutta  (Kidderpore),  Hoogiy  R, 
False  Point 

Vizagapatam 

C(H-anada 

M  A  DRAS 

Negapatam 

Pamban  Pasii,  R4mc8varam  Island. 

Tuticorin 

Trincomalce,  Ceylon 

Point  (le  Galle,  Ceylon 

Colombo,  Ceylon , 

Arabian  Sea,  east  coast. 

Qui  Ion , 

Cochin , 

BeyiJorc 

Mangalore , 

K&TW&T 

Goa,  or  MormugOa 

Bombay,  Apollo  Bandar 

Bhdvnagar , 

Port  Albert  Victor  (K&thiwadar)  .. 

Okha  Point  and  Bet  Harbor 

NavAnAr  Point,  Gulf  of  Cntch 

Hansthal- Point,  Gulf  of  Cutch 

Karachi 

Arabian  Sea  Islands. 

Suadiva  Atoll,  Maldive  Islands 

S.  Mal6  Atoll,  Maldive  Islands 

Malcolm  Atoll,  Maldive  Islands 

Minikoi  Light: 

Kiltan  Island,  Laccadive  Islands  .. 
Cherbaniani  Reef,  Laccadive  Ids  . . 

BALUCHISTAN. 

Sunmiyani  Harbor 

G  wadar  Bay 


Geographic  position. 


Lati- 
tude. 


South. 
o  / 
35  08 
35  01 
3-2  03 
2.S  47 
-20  39 
16  23 
15  00 


North. 

803 
U  41 
13  19 

12  26 

13  36 

15  15 

16  05 
16  -29 
16  80 
16  46 

16  47 
20  08 


22  20 

21  88 

22  11 
22  33 
20  23 

17  41 
16  56 
13  06 
10  46 
9  16 


8  48 
8  33 
602 
6  56 


8  54 

9  58 

11  10 

12  52 
14  48 


15  25 
18  55 

21  48 
20  58 

22  28 
22  44 
22  56 
24  48 


0  34 
4  05 
6  17 
8  16 

11  29 

12  20 


25  25 
25  10 


Longitude. 


Arc.  Time. 


East. 


118  00 
117  M 
115  45 
114  35 
117  13 
124  25 
128  10 


93  30 

92  45 

93  00 
98  36 
98  13 

97  53 
97  34 
97  37 
96  18 
96  10 

94  45 
92  54 


91  50 
88  06 
88  12 
88  19 
86  47 

83  17 
82  15 
80  18 
79  51 
79  09 


78  09 
81  13 
80  13 

79  51 


76  37 
76  15 
75  48 
74  50 
74  06 


73  48 
72  50 
72  09 
71  33 

69  Oh 

69  43 

70  21 
66  58 


73  27 
78  30 

72  83 

73  01 
73  00 
71  52 


66  35 
62  20 


h.  m. 
7  62 
7  52 
7  43 
7  38 

7  49 

8  18 
833 


6  14 
6  11 
6  12 
6  84 
633 

6  32 
6  30 
6  30 
6  25 
6  25 

6  19 
6  12 


6  07 
5  52 
5  53 
5  53 
5  47 

533 
5  29 
5  21 
5  19 
5  17 


5  13 
625 

5  21 

6  19 


506 

5  05 

6  03 
4  59 
4  56 


455 
4  51 
4  49 
4  46 

4  36 
4  89 
4  41 
4  28 


4  54 
4  54 
4  W 
4  52 
4  52 
4  47 


4  26 
4  09 


Standard  port  for 
reference. 


Name. 


Batavia 
Batavia 
Batavia 
Batavia 
Bombay 
Bombay 
Bombay 


St.  Johns . . 
St.  Johns.. 
St.  Johns  .. 
Rangoon  .. 
Rangoon  .. 

Rangoon  .. 
Rangoon  . . 
CalcutU... 
Rangoon  .. 
Rangocm  .. 

Calcutta. . . 
Calcutu... 

Calcutta.., 
Calcutta... 
(y'alcutta . . . 
Calcutta... 
Madras 

Madras 

Madras 

Madras 

Madras 

Colombo. . . 

Colombo... 
Colombo... 
Colombo... 
Colombo. . . 

Yokohama 
Yokohama 
Yokohama 
Yokohama 
Karachi . . . 

Karachi . . . 
Bombay . . . 
Shanghai . . 
Karachi . . . 

Bombay . . . 
Bombay . . . 
Bombay  . . . 
Karachi... 

Karachi '. . . 
Karachi . . . 
Karachi  ... 
Karachi . . . 
Karachi ... 
Karachi . . . 

Karachi ... 
Karachi ... 


Page, 


206 
2a5 
205 
205 
257 
257 
257 


63 
53 
53 
241 
241 

241 
241 
245 
241 
241 

245 
245 


215 
245 
245 
245 
249 

249 
249 
249 
249 
253 


253 
253 
25:J 
253 


177 
177 
177 
177 
261 


201 
257 
189 
261 

2.57 
2.i7 
257 
261 


261 
2(51 
261 
261 
261 
2G1 


261 
261 


Tidal  differences. 


Time. 


HW.        LW, 


Time  meridian, 
IKR  East. 


h,  m. 
+  12  44 
+  12  22 
+  11  08 
+  10  21 
-  0  81 
-0  44 
-4  41 


h.  m. 
+12  41 
+11  M 
+11  37 
+  933 
+11  54 
+  11  34 
+  7  49 


Time  meridian. 


-11  07 
-10  29 
-10  21 
+  605 
+  6  16 

+  7  12 
+10  06 
+  2  15 
-  0  57 
000 


-11  09 
-10  81 
-10  23 
+  6  19 
+  530 

+  626 
+  10  02 
+  1  81 
-  1  04 
000 


+  0  54      -  0  49 
-  8  19     -  6  32 


Time  meridian, 
S2°  30'  East. 


+  0  34 

-  3  40 

-  2  17 
000 

+  0  19 

+  0  01 
-0  01 
0  00 
+  004 
-008 


+  0  11 

-  6  08 

+  0  13 

000 


_, 

4  15 

_ 

5  24 

_ 

683 

— 

600 

— 

009 

008 

000 

+ 

608 

+ 

3  53 

+  053  1 

+ 

1  56 

+ 

2  32 

000 

+ 

2  34 

+ 

204 

0  17 

+ 

0  48 

0  19 

- 

0  44 

-058 

-  5  45 

-  3  22 
0  00 

+  0  07 

-  0  04 
H-  0  01 

000 
+  0  13 
-009 


+  0  10 

-609 

+  0  18 

0  00 


-  4  22 
-6  81 
-635 

-  6  02 

-  0  16 


-  0  16 

000 

+  4  06 

+  3  26 

+  0  47 

+  209 

+  8  23 

000 


+  2  80 
+  2  00 
-0  21 
+  0  52 
-023 
-  0  48 


ImccU  time. 

2  26  I  -  2  25 
1  55     -  1  64 


Height 


Ratio 
of 


HW.      LW. 


Mean  Low 
WalerSprinffS. 

feet 
-0.1 
+  0.3 


-  0.2 
+  0.7 
+  5.6 
+20.7 
+  10.2 


+  4.1 
+  2,4 
+  4.3 
+  1.4 
-0.7 

+  1.4 
+  2.4 
+  1.0 
f  L5 
0.0 

-8.9 
-  2.5 


+  2.3 
+  3.0 
+  4.6 
0.0 
+  8.2 

+  1.1 
+  1.1 

0.0 
-  LO 

0.0 


+  0.8 
0.0 

-0.1 
0.0 


-  0.9 
-2.3 
-1.7 
+  1.6 

-  2.0 


-  1.8 
0.0 

+18.8 
+  1.8 

-  0.9 
+  8.9 
+  6.2 

0.0 


-  3.0 

-  3.9 

-  4.0 

-  4.2 

-  0.8 

-  1.0 


+  0.7 
+  0.6 


+0.5 

+a5 

+0.4 
+0.6 
0.0 
+1.7 
+0.6 


+0.9 
+0.6 

+a9 

+L2 
-0.9 

+L2 
+1.4 
+0.4 
+L1 
0.0 

-0.8 
-0.1 


+0.7 
+0.8 
+  1.2 
0.0 
+0.4 

+0.1 
0.0 
0.0 

-0.2 
0.0 


+0.2 

0.0 

+0.1 

ao 


+0.6 
-0.4 
-0.3 
0.0 
-0.2 


-0.2 

0.0 

+8.0 

+0.6 

-0.3 

-0.3 

-0.4 

0.0 


-0.4 
-0.5 
-0.4 
-0.6 
0.0 
0.0 


+0.1 
+0.2 


Digitized  by 


Google 
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1 
a 

3 

2^ 

Interval. 

M 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  aea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Ban 

%g"f 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions, 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

(Mn). 

West. 

1 
2 
3 
4 

6 

7 

h.m. 
[11  43] 
10  53 

10  16 
[8  50 

11  35 
806 

h.  m. 

h.   m. 

10  176 
9  556 
8326 
7  406 

11626 

11616 
8266 

h,     TO. 

8  11a 
6  34a 
668a 
4  49a 
609a 
6  19a 
1  49a 

feet. 
m.fil 

fed. 
[0.2] 

feet. 
2.2 
2.6 
2.1 
3.0 
24.2 
41.7 
29.6 

feet. 

feet. 

A.  TO. 

21  57 

2.6 
2.1 
3.0 
7.4 
10.4 
8.5 

1.8 
1.0 
1.6 
8.8 
17.2 
11.4 

feet 
1.0 
1.3 
1.1 
1.5 
10.6 
18.7 
13.1 

o 
4.0 
4.0 
4.0 
8.5 
0.0 
1.6E. 
2.5E. 

4  40 
3  43 
0  nn 

' 

0.5 
0.4 
0.6] 
4.3 

27. 8 
L8.4 

1.2 
0.7 
1.5 

[7.6 

K.7 

0.1 

o.a 

0.1] 
10.4 
20.3 
18.4 

20  13 

5  10' 
620 
160 

2.8 
3.8 
3.1 

6.) 
9.6 
7.7 

East, 

8 
9 
10 
11 
12 

905 
9  40 
950 
10  40 
10  60 

2  62 
327 

3  37 

4  10 
4  20 

9  046 
9386 
9  496 
10  84a 
10  43a 

3  07a 
3  45a 

3  52a 

4  186 
4296 

5.8 
4.4 
6.0 
13.0 
11.2 

8.3 
6.8 
8.6 
18.0 
15.6 

2.8 
2.1 
2.9 
6.9 
6.9 

6.1 
4.6 
6.3 
12.2 
10.4 

1.3 
1.1 
1.8 
1.6 
1.5 

0.2 
0.2 
0.2 
1.8 
1.2 

**2i*83* 

1.3 
1.1 
1.3 
2.0 
1.9 

4.2 
8.2 
4.3 
9.0 
7.8 

2.7 
2.0 
2.8 
6.0 
6.2 

0.0 
0.6 
0.5 
1.0 
1.0 

13 
14 
15 
16 
17 

1145 
2  12 
8  07 
329 
426 

6  16 
8  49 
10  49 

10  03 

11  07 

11  39a 
2066 
805a 
8  22a 
420a 

5236 
8  676 
11  Ola 

10  11a 

11  15a 

13.0 
18.9 
8.6 
13.2 
12.8 

18.1 
19.2 
11.7 
18.1 
15.5 

6.9 
7.4 
5.0 
7.3 
9.3 

12.2 
13.0 
8.3 
12.7 
12.8 

1.6 
1.6 
1.4 
1.7 
1.7 

1.3 
1.4 
0.3 
1.4 
1.3 

"ii'62' 
3  11 
0  61 
207 

2.0 
2.1 
1.4 
2.2 
2.0 

9.0 
9.6 
6.8 
9.0 
7.7 

6.0 
6.5 
4.1 
6.8 
6.8 

1.0 
1.0 
1.6 
1.0 
1.0 

18 
19 

1  35 
940 

8  18 
828 

1  40a 
9466 

8046 
3  186 

4.9 
6.6 

6.7 
7.6 

8.8 
8.0 

6.6 
6.6 

1.1 
1.2 

0.3 
0.6 

300 
28  19 

1.1 
1.8 

2.8 
8.8 

2.4 
2.7 

1.0 
1.6 

20 
21 
22 
23 
24 

102 
958 
1122 
1  14 
9  21 

756 
864 
6  18 
9  40 
800 

102a 

10  016 

11286 

1  18a 

9  276 

7446 
8466 
6  10a 
9  61a 
2  466 

9.6 
10.1 
11.4 
8.0 
4.9 

18.1 
14.1 
15.9 
10.2 
6.8 

6.6 
6.1 
5.9 
6.2 
2.6 

9.8 
9.6 
10.5 
7.6 
5.1 

1.8 
1.3 
1.4 
1.2 
1.1 

0.2 
0.6 
0.3 
0.2 
0.5 

112 
23  36 
12  19 

2  35 
23  13 

1.8 
1.4 
1.5 
1.2 
1.2 

6.6 
7.0 
8.0 
5.1 
8.4 

4.6 
4.6 
5.1 
8.6 
2.5 

1.6 
1,5 
1.5 
1.5 
1.0 

25 

26 
27 
28 
29 

848 
8  42 
8  35 
8  87 
187 

234 
286 
226 
237 
786 

8686 
8626 
8  466 
8  496 
158a 

2  166 
2  186 
2066 
2  146 
6546 

3.2 
3.3 
2.2 
1.5 
1.4 

4.4 
4.5 
3.1 
2.1 
2.0 

1.8 
1.9 
1.2 
0.9 
0.6 

3.6 
8.6 
2.6 
1.8 
1.6 

0.9 
0.9 
0.7 
0.6 
0.8 

0.6 
0.5 
0.4 
0.3 
0.3 

23  03 
22  69 
22  63 
22  53 
807 

1.0 
1.0 
0.8 
0.6 
0.8 

2.2 
2.2 
1.6 
1.0 
1.0 

1.7 
1.6 
1.2 
0.9 
0.7 

0.5 
0.5 
0.0 
0.0 
0.5W 

WetL 

30 
31 
32 
33 

162 
8  10 
202 
147 

7  61 
1  44 
807 
7  47 

206a 
8266 
2  11a 
1  58a 

7  166 
1  016 
7  416 
7  196 

2.1 
1.4 
1.2 
1.4 

3.0 
2.0 
1.9 
2.0 

0.8 
0.6 
0.4 
0.5 

2.4 
1.7 
1.2 
1.8 

1.0 
0.8 
0.4 
0.6 

0.4 
0.3 
0.2 
0.3 

'■'8"i9' 
3  15 

1.1 
0.9 
0.4 
0.7 

1.5 
1.0 
1.0 
1.0 

1.1 
0.8 
0.6 
0.8 

0.6 
0.6 
0.6 
0.5 

31 

as 

3»i 
37 
38 

0  18 
11  33 
1121 
10  50 
10  34 

6  16 
506 
469 
4  28 
4  11 

1  19a 
12  896 
12  206 
11286 
11  246 

6886 
4  446 
4  416 
4  166 
4006 

2.0 
1.6 
2.1 
5.1 
3.8 

2.6 
2.1 
2.7 
6.5 
6.0 

1.3 
1.0 
1.4 
8.4 
2.4 

8.2 
2.7 
8.4 
7.1 
5.4 

0.7 
0.6 
0.7 
1.1 
0.7 

1.9 
1.7 
2.0 
3.1 
3.0 

'*'8*44" 
8  42 

"'h'ii' 

• 

2.1 
1.9 
2.1 
3.4 
8.1 

2.2 
1.0 
1.4 
8.2 
2.5 

1.9 
1.6 
2.0 
4.0 
8.2 

0.6 
0.6 
0.5 
0.0 
0.0 

East. 

39 

40 
41 
42 

10  34 

11  27 
4  27 
2  01 

4  10 
607 
11  18 
748 

11  246 

11  586 

433a 

2  27a 

4  016 
4546 
11016 
7096 

4.0 

8.8 

23.0 

6.8 

6.2 
11.9 
29.8 

9.5 

2.6 
4.9 
15.1 
3.7- 

5.5 
11.0 
26.6 

9.3 

0.7 
2.1 
6.3 
8.7 

3.1 
3.8 
2.3 
2.9 

3  17 

3  12 
5  57 

4  31 

8.2 
4.2 
6.7 

4.8 

2.6 
6.0 
14.9 
4.8 

3.4 
6.9 
11.9 
4.6 

0.5 
0.6 
1.0 
1.0 

43 
41 
45 
46 

12  06 
046 
124 

10  14 

689 
704 
820 
868 

12  386 
1  02a 
1  41a 

11006 

5  256 

6  616 
8066 
3506 

8.2 
13.0 
14.5 

5.6 

10.8 
15.6 
16.8 
7.4 

6.2 
9.8 
11.6 
8.5 

10.6 
15.4 
16.5 
7.5 

2.0 
2.8 
2.5 
0.8 

8.8 
3.6 
8.4 
4.0 

8  46 
4  24 
520 
3  11 

4.3 
4.5 
4.6 
4.0 

6.4 
7.8 
8.4 
3.7 

6.7 
7.9 
8.6 
4.4 

1.0 
1.0 
1.0 
1.5 

West. 

47 
48 
49 
60 
51 
52 

060 
020 

10  20 

11  27 
10  20 

950 

665 
625 
400 
6  15 
400 
880 

184a 

1  10a 

11  126 

12  226 
10  546 
10  266 

6  366 
6  046 
8  386 
4  616 
3  466 
3  156 

2.9 
2.2 
2.1 
1.9 
4.8 
4.7 

3.8 
2.9 
2.7 
2.5 
6.3 
6.2 

1.8 
1.4 
1.8 
1.2 
3.0 
2.9 

4.8 
3.4 
8.3 
3.0 
6.5 
6.6 

1.0 
0.8 
0.8 
0.8 
1.2 
1.2 

2.1 
1.8 
1.8 
1.7 
2.6 
2.6 

'"'o'eo* 

2.6 
2.2 
2.2 
2.1 
8.3 
3.3 

1.9 
1.4 
1.4 
1.2 
3.2 
3.1 

2.4 
1.9 
1.8 
1.7 
8.5 
8.4 

2.0 
1.0 
1.0 
1.0 
0.5 
0.5 

East. 

63 
54 

850 
920 

286 
305 

9856 
10  086 

2806 
2  596 

6.2 

6.1 

8.1 
8.1 

3.8 
3,7 

8.2 
8.3 

0.8 
0.7 

4.1 
4.5 



4.2 
4.5 

4.0 
4.0 

4.8 
5.0 

2.0 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

Station. 

Geogr 

Lati- 
tude. 

North. 

0  / 

25  40 

26  66 
26  32 
29  00 
29  51 

29  24 
26  16 
23  37 

22  34 

20  28 

17  00 

14  32 
12  47 

18  19 

15  45 

21  28 

25  00 
29  80 

29  56 
29  06 
28  21 

26  19 

19  06 

15  87 
12  88 

1124 

1158 

12  40 

286 

1  08 

South. 

0  14 

1  18 
807 
609 

10  00 

10  41 
14  68 
18  47 

23  45 
25  59 

12  15 

16  29 
18  08 
25  01 
23  84 
16  50 

aphic  position. 

Standard  port  for 
reference. 

Tidal  differences- 

Ratio 

of 
rantei 

l.OS 
1.57 
1.61- 
0.64 
IS.' 

1.21 
1.SC' 
L41 
1.3.^ 
UK 

0.91 
0.61 
0.41 

o.» 
o.» 

1,13 
0.30 
0.41 

a:« 

0.83 
1.4S 

1.71 
l.'-U 
lK-> 
l.W 
l.f»> 

l.s^ 

2.41 
2.*; 
2.W 
2.24 

0.9^ 
1.01 

i.u; 

0.96 
1.0! 

a44 
ae 
a40 
a^^ 

0.W 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

I  time. 

h.m. 

-  154 

-  0  24 

-  866 

-  1  68 
+  260 

+  807 

-  406 

-  139 

-  166 

-  127 
+  1  00 
+  029 

000 

+  356 

+  660 
+  806 
+10  21 
-10  18 

-  928 

-  932 

-  9  37 
+11  17 
+  6  46 
+  5  21 
+  0  01 

-  0  19 

-  151 

-  0  21 

-  380 

-  335 

-  388 

-  8  20 

-  848 

-  S  44 

HW. 

LW. 

1 

2 
3 
4 
5 

6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

81 
32 
83 
84 
85 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 

ASIA  (South  Coast)— Continued. 

PEB8IA. 

Perttan  QuIJ, 
JashakBay 

Ea 
o    / 

57  60 
56  15 
63  54 
50  52 

48  46 

47  58 
60  39 

58  35 

59  60 
58  67 
54  41 

49  06 
44  69 

48  12 

42  40 
89  06 

87  00 

85  00 

82  88 
82  40 

88  06 

84  51 
87  19 

89  27 

43  24 

48  28 
6115 
68  55 

46  11 

44  04 

42  88 
41  65 
40  11 
39  11 

39  44 

40  39 
40  44 

86  30 

85  82 
32  36 

49  30 
49  60 
49  26 

47  01 

43  46 
46  21 

sL 

h.m. 
8  51 
8  46 
886 
823 
8  15 

8  12 
828 
854 

860 
866 
8  89 
8  16 
800 

253 
2  51 
2  37 
228 
220 

2  10 
2  11 
2  12 
2  19 
229 
238 
254 

254 
825 
386 
305 
256 

2  51 
2  48 
2  41 
2  37 
239 

2  43 
2  43 
2  26 
2  22 

2  10 

3  18 
3  19 
3  1« 
3  aK 

2  rws 

305 

KftTiwhi ...... 

261 
261 
197 
197 
197 

197 
197 
261 

261 
261 
265 
265 
265 

265 
265 
265 
265 
265 

265 
26') 
265 
265 
265 
265 
265 

265 
266 
265 
265 

Locai 

h.m. 

-  166 

-  025 

-  908 

-  226 
+  1  43 

+  253 

-  428 

-  145 

-  200 

-  130 
+  1  01 
+  0  81 

000 

+  3  57 
+  5  52 
+  808 
+10  23 
-10  12 

-  926 
-  9  31 

-  986 
+11  18 
+  648 
+  528 
+  002 

-  0  18 

-  1  49 

-  0  44 

-  .S  2ft 

Mean 
^aierS 

feet. 
+  0.4 
+3.8 
+1.6 
-2.0 
+4.2 

+3.2 
+1.4 
-1.1 

+1.4 
+2.0 
+L9 
+L7 
0.0 

-0.4 
-1.7 
-2.4 
-1.4 
-0.8 

+1.7 
+0.6 
-2.8 
-2.4 
-2,8 
-0.7 
+2.0 

+3.1 
+1.0 
+2.4 
+2.6 
+2.4 

+3.6 
+6.0 
+6.8 
+8.4 
+5.2 

+0.4 
+0.8 
+2.4 
+0.2 
+1.0 

-3.7 
4.8 
-3.0 
-5.1 
-0.8 
0.0 

Low 
prings. 

/«t 
+0.2 
+0.6 
-0.4 
-0.8 
-0.2 

-0.2 
-0.4 
-0.1 

+0.2 
+0.4 
+0.8 
+0.3 
0.0 

0.0 
-0.3 
-0.4 
-0.2 

0.0 

+0.8 
+0.2 
-0.4 
-0.4 
-0.4 
-0.1 
+0.4 

+0.5 

+a2 

+0.4 
+0.4 
+0.4 

+0.6 
+0.8 
+0.9 
+  1.2 
+0.8 

+0.6 
+0.8 
+L0 
+0.6 
+0.8 

-ai 

-0.2 
0.0 
-0.3 
+0.4 
+0,6 

Kisbm 

Karachi 

Jezirat  Kais 

Hongkong 

Hongkong 

Hoi^ong 

Hongkong 

Hongkong 

Karachi^; 

Bushire 

Euphrates  River  Bntrance 

ARABIA. 

Persian  ChiJtf. 
Kuweit 

Menama,  Btinrein  Harbor 

Maskat 

'  Outer  coast. 
Ra«-al-Hadd 

Karachi 

Masira  Island 

Karachi 

Merbat 

Aden 

Makalla 

Aden 

Aden 

Aden 

Red  Sea,  east  coast. 
Mocha  or  Mokba 

Aden 

Loheiya 

Aden 

Jidda     

Aden 

Haasani  Island 

Aden 

Akabah  

Aden     .  . 

AFRICA  (Babt  Ooaot). 

BGYPT,  ABYHMNIA,  BTC. 

Red  Sea,  west  coast. 
Suez  

Aden 

Zaf arana  Light 

Aden 

RasGharIb 

Aden 

Brothers  Islands -.... 

Aden 

Suakin 

Aden 

Massaua  or  Massowah 

Aden 

Perim  Island,  Bab  el  Mandeb  8tr. . . 

BOMALTLAND. 

Zeila -. 

Cape  Guardaf  ul  or  Ras  Aslr 

Sokotra  Island 

Aden 

Aden 

Aden 

Aden 

Warsheik  Road 

Aden 

Brava  

Aden 

265  ]  —  3  SA 

ZANZIBAR. 

Juba *.... 

Port  Dumford 

Aden 

265 
265 
265 
265 
265 

246 
245 
245 
245 
245 

245 
245 
245 
245 
245 
245 

-  3  31 

-  8  18 

-  8  47 

-  3  42 

Aden 

Malindi 

Aden 

Zanzibar 

Aden 

Lindi  River  Entrance 

Aden 

-  3  52  I  -  8  53 

MOZAMBIQUE. 

Cane  Delirado 

Calcutta .... 

+  3  14 
+  3  15 
+  3  31 
+  8  46 
+  4  26 

+  2  39 
+  2  59 
+  8  14 
+  380 
+  465 
+  3  80 

+  1  00 
+  1  01 
+  1  17 
+  182 
+  212 

+  0  25 
+  0  45 
+  1  00 
+  1  16 
+  2  41 
+  2  17 

Calcutta 

Zambezi  River  Entrance 

Calcutta 

Innamban  River  Entrance 

Calcutta 

English  River,  Delagoa  Bay 

ISLANDS  IN  THE  INDIAN  OCEAN. 

Madagascar. 
Dieco  Suarez  Bav 

Calcutta 

Calcutta 

Port  Choiseul,  Antongil  Bay 

Tamatave 

Calcutta 

Calcutta 

Fori  Dauphin 

Calcutta 

St.  Augustine  'B&y 

Calcutta 

Bembatooka  Bay 

Calcutta 
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Google 
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Interval. 


=  :  HWI 


Mean. 
LWI. 


k.  m. 
9  20 

10  50 
0  80 
7  12 

11  20 


0  06 
5  16 
9  30 


9  16 
9  45 
8  50 
8  20 

7  48 


II  45 
1  15 
3  30 
6  45 

10  00 


10  46 
10  40 
10  35 

6  40 
2  10 
046 

7  60 


7  80 
600 
7  06 
4  20 
4  15 


4  17 
4  30 
4  00 
4  06 
3  55 


3  59 

4  00 
4  15 

4  30 

5  10 


3  25 

3  45 

400 

4  15 

6  40 

4  15 

Tropic*. 


Range  of  tide. 


HHWI.      LLWI.    I 


Mean 

I  (Mn). 


h,m.  I 
806 
435 

6  40  I 
1  18  I 
600 


I 


6  17 
11  80 
320 


303 
332 
238 
207 
1  37 


633 
727 
9  42 
1167 
348 


4  82 
4  28 
423 
028 
8  22 
6  57 
1  38 


1  18 
12  12 

1  17 
10  82 
10  27 


10  29 
10  42 
10  13 
10  17 
10  08 


10  11 
10  12 
10  27 

10  42 

11  22 


9  87 
9  57 
10  12 

10  27 

11  62 
11  28 


I 


k.  tn. 

10  09b 

11  80b 
0  17b 
6  51b 

11  09b 


-  0  07a 
5  01b 
10  26b 


10  02b 

10  29b 

7  49a 

7  18a 

6  84a 


10  29a 
-0  18b 
1  86b 
4  13b 
838b 


94Sb 
9  81b 
828b 
4  46b 
008b 
-036b 
6  61a 


6  34a 
4  64a 
6  06a 
3  23a 
3  16a 


324a' 
3  43a  I 
3  14a 
328a' 
8  06al 


400a 
4  01a 
4  16a 
4  31a 
6  11a 


3  27a 
8  47a 
402a 

4  17a 

5  41a 
4  16a 


h.  m. 
2  59b 
480b 
7  87b 
2  44b 
6  48a 


7  07a 
12  23b 
3  13b 


2  67b 

3  27b 
250b 
2  19b 
1  50b 


6  48b 

7  45b 
10  04b 
12  15b 

4  04a 


4  44a 
4  42a 
4  49a 

0  50a 
846b 
7  lab 

1  60b 


1  29b 
12  25a 

1  29b 
10  43a 
10  39a 


10  40a 
10  51a 
10  22a 
10  25a 

10  18a 


10  Oia 
10  06a 
10  21a 

10  36a 

11  16a 


9  29a 
9  49a 
10  05a 

10  IHrt 

11  4.5a 
11  22a 


feet. 
5.9 
8.7 
6.3 
2.1 
7.6 


6.7 
6.2 
4.6 


6.7 
7.2 
5.2 
6.0 
3.6 


3.3 
2.2 
1.5 
2.3 
2.9 


5.0 
4.1 
1.1 
1.5 
1.3 
3.0 
5.3 


6.2 
4.6 
6.6 

6.8 
5.6 


6.7 
8.7 
9.0 
10.7 

8.1 


I 


7.8 
8.1 
9.3 
7.7 
8.2 


4.4 
8.5 
5.0 
3.2 

6.8 
7.5 


Spring 


feet. 
7.8 
11.6 
6.6 
2.6 
9.4 


8.3 
6.4 
6.0 


8.9 
9.6 
7.0 
6.8 
4.8 


4.5 
2.9 
2.0 
8.1 
3.9 


6.8 
6.5 
1.5 
2.0 
1.7 
4.0 
7.2 


8.5 
6.1 
7.5 
7.8 
7.6 


9.0 
11.7 
12.1 
14.5 
10.9 


11.3 
11.8 
13.6 
11.0 
11.9 


6.8 
5.1 
7.3 

4.7 
9.8 
10.9 


j^        I  Great 
^^^>',   (Gc). 


feei. 
3.6 
5.3 
3.8 
1.6 
6.4 


4.8 
8.7 
2.8 


4.1 
4.4 
2.9 
2.8 
2.0 


1.9 
1.2 
0.8 
1.3 
1.6 


2.8 
2.3 
0.6 
0.8 
0.7 
1.7 
8.0 


8.6 
2.5 
8.1 
8.3 
3.1 


3.8 
4.9 
5.0 
6.0 
4.5 


3.3 
3.4 
3.9 
8.2 
8.4 


1.9 
1.5 
2.1 
1.8 
2.9 
3.2 


Tropic  diurnal ,  T)|„-niLl  wavp 
inequality.     '  l^»"™»»  ^a^e- 


HWQ.  '  LWQ. 


feei, 
8.1 

11.8 
8.0 
8.8 

10.9 


9.7 
7.9 
6.5 


9.0 
9.7 
7.6 
7.4 
5.8 


5.2 
3.7 
3.0 
3.9 
4.7 


7.4 
6.3 
2.2 
2.3 
2.7 
4.7 
7.8 


9.0 
6.8 
8.2 

8.4 
8.2 


9.4 
11.9 
12.2 
14.2 
11.2 


9.0 
9.3 
10.6 
8.9 
9.6 


5.3 
4.2  , 
5.9  , 
3.9  I 

8.0  , 
8.7 


feet. 
0.7 
0.8 
4.6 
2.8 
6.4 


4.9 
4.4 
0.6 


0.7 
0.8 
1.0 
1.0 


feet. 
4.4 
5.3 
1.2 
0.7 
1.4 


1.3 
1.2 
3.9 


4.7 
4.9 

4.8 
4.7 


Tropic 
HW 

inter- 
val. 


h.  m. 


0.9 

0.8 

4.0 
3.8 

0.7 

8.1 

0.6 

2.6 

0.7 

8.2 

0.8 

3.6 

1.0 

4,7 

0.9 

4.8 

0.6 

2.2 

0.6 

2.6 

0.6 

2.4 

0.8 

3.7 

1.1 

4.9 

1.2 

6.8 

1.0 

4.5 

1.1 

6.0 

1.1 

6.0 

1.1 

6.0 

1,2 

5.4 

1.4 

6.2 

1.4 

6.3 

1.5 

6.9 

1.3 

6.0 

0.6 

0.2 

0.6 

0.2 

0.7 

0.2 

0.6 

0.2 

0.7 

0.2 

0.6 

0.1 

0.4 

0.1 

0.5 

0.1 

0.4 

0.1 

0.6 

0.2 

0.6 

0.2 

18  24 


2  44 


2  28 


Tropic 
range. 


feet 
4.6 
6.4 
4.7 
3.0 
5.7 


5.8 
4.7 
3.9 


4.8 
4.9 
4.8 
4.7 
4.0 


3.8 
8.1 
2.6 
3.2 
3.6 


4.7 
4.3 
2.2 
2.6 
2.4 
3.7 
4.9 


6.8 
4.6 
5.0 
6.0 
6.0 


6.4 
6.2 
6.8 
6.9 
6.0 


0.7 
0.7 
0.7 
0.6 
0.7 


0.6 
0.4 
0.6 
0.4 
0.6 
0.6 


Mean  a 
above  pi 

ea  level 
ane  of— 

Predic- 
tions. 

Tropic 

ll(v'. 

feet. 
3.9 
5.8 
8.3 
1.3 
4.7 

feet. 
4.8 
6.6 
3.4 
1.5 
4.7 

4.2 
8.2 
3.0 

4.2 
8.4 
3.9 

4.4 
4.8 
8.5 
3.4 
2.4 

6.4 
6.7 
4.6 
4.6 
3.5 

2.2 
1.4 
1.0 
1.6 
2.0 

3.2 
2.4 
1.8 
2.6 
3.0 

3.4 
2.8 
0.8 
1.0 
0.8 
2.0 
3.6 

4.6 
8.9 
1.5 
1.8 
1.7 
3.1 
4.7 

4.2 
8.0 
3.8 
8.9 


5.2 
4.0 
4.8 
4.9 


3.8 

4.8  1 

1 

4.6 

6.6 

6.8 

7.0 

6.0 

7.1 

7.2 

8.1 

5.4 

6.5 

6.6 

4.5 

6.9 

4.6 

6.8 

6.2 

5.5 

4.4 

6.0 

4.7 

3.2 

2.5 

2.6 

2.1 

3.6 

2.8 

2.4 

1.9 

4.9 

4.0 

5.4 

4.8 

Varia- 
tion of 
the  com- 
pass. 


East. 
o 

1.5 
1.6 
1.0 
1.0 
1.0 


LOW. 
0.6E. 
1.0  E. 


1.0  E. 

1.0E. 

0.0 

LOW. 

2.0W. 


West. 

2.0 
2.0 
2.0 
2.0 
2.0 


8.0 
2.5 
2.6 
2.6 
3.0 
8.0 
2.6 


2.6 
1.0 
0.6 
8.5 
4.0 


4.6 
4.5 
6.6 
6.6 
7.6 


7.6 
9.5 
13.0 
17.0 
20.0 


6.0 
7.0 
8.6 
14.0 
14.0 
8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


AFRICA  (East  COAflT)— Cont'd. 

ISLANDS  IN  THB  INDIAN  OCEAN— 

continued. 

LenerlOandB.  ' ''*^«''^' 

Maroni  Bay,  Comoro  Islands 11  41 

Zaudzi,  Mayotta  Island 12  SO 

St.  Pierre,  Reunion  or  Bourbon  I . . .  21  16 

Port  Louis,  Mauritius  Island 20  08 

Cargados,  CaraJoB  Shoals 16  86 

Rodrtoaes  Island 19  45 

Providence  Island 9  13 

Mah6  Island,  Seychelle  Islands 4  36 

Diego  Qarcla  I.,  Chagos  Islands  —  7  19 

Keeling  Islands 12  07 

Christmas  Island 11  80 

Amsterdam  Island 87  60 

St.  Paul  Island 

Betsy  Cove,  Kerguelen  Island 49  09 

AFRICA  (East  and  Soin'H 
Coasts). 

NATAL  and  CAPB  COLONY. 

Durban  (Port  Natal) 

East  London,  Buffalo  River 

Port  Elizabeth,  Algoa  Bay 

Aliwal  Harbor,  Moesel  Bay 

C^pe  Agulhas 

Roman  Rocks.  Simons  Bay 

Cape  Town,  Table  Bay 

Saldanha  Bay 

PortNolloth 

AFRICA  (West  Coast). 

ORANGE  RIVER  TO  KONGO  RIVER. 

Elizabeth  Bay 

Portd'llheo 

Great  Fish  Bay 

Benguela 

Loanda 

Kongo  River  Entrance 

GUINEA. 

Loango  Bay 

Mayumba 

Cape  Lopez 

River  Gaboon  Entrance 

Kamemn  River  Entnmce 

Niger  River,  Nun  Entrance 

Lagos  River  Entrance 

Volta  River  Entrance 

Cape  Coast  Castie 

Cape  Three  Points 

Grand  Lahu 

LIBERIA. 

Cape  Palmas 

Sinu ' 

Monrovia 

SIERRA  LEONE. 

Sherbro  River.  Buoy  Point 

Freetown  or  Sierra  Leone 

PongaRiver - 

SENEGAJCBIA. 

Bissao,  Jeba  River 

Bathurst,  Gambia  River 

Senegal  River  Entrance 

St.  Louis,  Senegal  River 


Longitude. 


29  53 

83  02 
88  58 

84  11 
34  50 

81  11 
8354 
83  05 
29  15 


26  51 
23  20 
16  40 
12  84  , 
8  43 
607 


4  88 
3  21 
0  48 

North, 

023 

3  52 

4  17 
6  25 

5  47 


506 

4  45 

5  10 


4  22 
500 
6  19 


7  42 
880 
10  09 


11  89 
13  28 
16  40 
16  11 


Arc.     Time. 


Standard  port  for 
reference. 


Name. 


43  21 
45  16 
55  35 
67  29 

69  45 

63  25 
51  01 
55  82 
72  29 
96  55 

la'iSO 
77  33 
77  84 

70  12 


31  04 
27  55 
26  87 
22  09 
20  01 

18  27 
18  25 
17  58 
16  51 


16  11 
14  28 

11  62 
13  23 
13  21 

12  22 


11  46 
10  40 
8  42 


926 
938 
605 
3  25 
0  41 


EoBt. 
h. 


253 
8  01 
8  42 
850 
859 

4  14 
8  24 
842 
450 
628 

702 

5  10 
5  10 
4  41 


204 
162 
1  42 
1  29 
1  20 

1  14 

1  14 
1  12 
1  07 


1  01 
058 
0  47 
054 
053 
0  49 


0  47 
043 
035 


038 
0^ 
0  24 
0  14 
003 


West. 


114 
2  06 
503 

7  44 
908 
10  49 

12  42 

13  17 

14  00 

16  01 
16  42 
16  80 
16  00 

005 
0  08 
020 


0  81 
037 
0  43 


0  51 
063 
056 


1  04 
1  07 
1  06 
1  04 


Singapore 
Singapore 
Singapore 
Singapore 
Halifax  . . 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  . . 

Halifax  . . 
Halifax  .. 
Halifax  . . 
Halifax  . . 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Capo  Town 
(Jape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


Tidal  differences. 


Time. 


Height. 


201 
201 
201 
201 
67 

67 
67 
57 
57 
57 

57 
57 
67 
57 


269 
269 


269 
269 


269 
2C9 
269 
269 
269 


269 


269 
269 
269 
269 
269 


269 
269 


269 
269 
269 


HW.    LW.   HW.   LW. 


Local  Hme. 

h.  m. 


A.  m. 
+6  68 
+6  13 
+1  86 
+2  59 
-6  13 

+4  41 
-2  12 
-3  41 
+5  60 
-2  50 

-1  00 
+2  44 
+2  34 
+4  84 


+2  22 
+2  02 
+1  46 
+1  43 
+106 

+101 

000 

+0  46 

+0  61 


+1  01 
+1  17 
+1  27 
1-1  57 
+2  07 
+2  87 


+2  40 
+2  52 
+2  57 


+3  37 
+3  82 
+8  18 
+3  18 
+2  48 


+2  49 
+2  29 
+2  89 


+2  59 
+3  20 
+4  06 


+6  15 
+6  10 
+6  00 


+9  16 
+7  31 
+7  01 
+8  21 


+7  04 
+6  19 
+1  42 
+3  04 
-5  83 

+4  20 
-2  82 
-4  01 
+6  80 
-8  14 

-1  18 
+2  24 
+2  14 

+4  23 


+2  24 
+2  04 

+147 
+1  45 
+108 

+1  03 

000 

+0  48 

+0  53 


+102 
+1  19 
+1  28 
+1  69 
+2  09 
+2  41 


+2  42 
+2  54 
+2  69 


+8  40 
+3  84 
+3  20 
+3  22 
+2  50 


+2  60 
+2  31 
+2  41 


+8  01 
+8  24 

+4  26 


+6  19 
+6  14 
+6  04 


+9  20 
+7  85 
+7  06 
+8  26 


Mean  Low 
WaltrSpringt. 

feet 
+1.4 
+3.0 


-4.0 
-5.6 
-1.4 

0.0 
+1.8 
-1.1 
+0.2 
-0.4 

-1.0 
-2.0 
-2.2 
-0.8 


+0.7 
+0.2 
+0.6 
+0.8 
+0.5 

+0.5 

0.0 

+0.4 

+0.6 


+0.8 
+3.9 
+0.9 
+0.8 
+0.2 
+1.2 


+L6 
+2.1 
+0.6 


+3.0 
+2.8 
+0.7 
-1.2 
-0.4 


+1.2 
+0.1 
-0.2 


-0.2 
+0.2 
-L8 


+5.0 
+0.1 
+6.0 


+2.2 
+1.2 
+1.2 
+1.2 


feet. 
+0.4 
+0.8 
-0.8 
-1.2 
+0.2 

+0.4 
+0.8 
+0.3 
+0.4 
+0.4 

+0.2 
0.0 
0.0 

+0.2 


+0.8 
+0.2 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 

+0.2 
0.0 


+0.2 
+0.5 
+0.1 
+0.2 
0.0 
+0.2 


+0.2 
+0.8 
+0.1 


+0.4 
+0.3 
+0.1 
-0.2 
0.0 


+0.2 

+0.1 

0.0 


0.0 

0.0 

-0.2 


+0.8 
+0,9 
+0.8 


+0.4 
+0.2 
+0.2 
+0.2 


Ratio 

of 
ranges. 
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Interval. 


Range  of  tide. 


Mean. 


HWI.      LWI 


h,  m. 
4  45 
400 

1160  , 
0  48 
160 

020 
560 
4  22 
13Q 
520 

7  10 
10  60 
10  40 

0  14 


3  68 
3  37 
3  21 
3  18 
2  40 

235 
1  34 
220 
225 


235 
250 
300 
330 
8  40 
4  10 


4  13 
4  25 
4  30 


5  10 
5a5 
4  60 
450 
4  20 


4  20 
4  00 
4  10 


4  30 
4  60 
536 


44 

745 

135 

45 

740 

1  80 

46 

730 

1  20 

47 

10  45 

4  35 

48 

900 

260 

'49 

880 

220 

50 

960 

3  40 

A.  m. 
10  58 
10  13 
538 
700 
803 

632 
12  03 

10  35 
7  43 

11  32 

100 
438 
428 
6  36 


10  11 
950 
983 
9  81 
853 

8  48 
7  45 
883 
838 


8  47 
90S 

9  12 
9  43 
953 

10  25 


10  26 
10  38 
10  43 


11  24 
11  18 
11  08 
11  05 
10  33 


10  32 
10  13 
10  23 


10  43 

11  a5 

12  06  I 


Tro 

pic. 

HHWI. 

LLWI. 

tLfn, 

A.  m. 

4  176 

11  026 

3  346 

10  166 

11  04a 

5  446 

—  0226 

7096 

1  336 

8  076 

0066 

6866 

5  376 

12  066 

4066 

10  396 

1  166 

7  466 

5  046 

11366 

6546 

104a 

10  826 

4  42a 

10  206 

483a 

—  002a 

640a 

4006 

10  026 

3  3^6 

9586 

3  196 

9  416 

3  166 

9386 

2  376 

9  026 

2  326 

8  576 

1  316 

7  526 

2  176 

8  426 

2236 

8  466 

2  336 

8656 

2486 

9  106 

2586 

9  206 

3286 

9  516 

3  376 

10  026 

4  086 

10  326 

4  116 

10  346 

4236 

10  456 

4  276 

10  526 

5086 

11  316 

5036 

11256 

4  486 

11  116 

4  476 

U  166 

4  176 

10  446 

4  186 

10  396 

3  576 

10  226 

4  076 

10  »36 

4  276 

10  546 

4  476 

11  146 

5  186 

11  50a 

7  416 

1  39a 

7  366 

1  34a 

7  276 

1  24a 

10  416 

4  40a 

8656 

2  56a 

8  256 

2  26a 

9  456 

3  46a 

Mean 

(Mn). 


feet. 
6.6 
7.9 
2.3 
1.1 
2.8 

3.8 
5.4 
2,9 
4.0 
8.5 

3.1 
2.3 
2,1 
8.2 


3.8 
3.6 
3.9 
4.0 
3.9 

8.9 
8.4 

8.8 
4.0 


4.1 
6.8 
4.3 
4.1 
3.6 
4.5 


4.9 
5.3 
3.9 


6.0 
5.5 
4.1 
2.5 
8.2 


4.5 
3.5 
8.3 


3.2 
3.6 
2.3 


7.8 
8.7 
8.6 


5.4 
4.4 
4.5 
4.4 


Spring 

(Pg). 


feet. 
10.0 
11.9 
8.5 
1.6 
4.0 

5.5 

7.8 
4.3 
5.8 
6.1 

4.5 
8.3 
8.0 
4.6 


5.6 
5.0 
5.4 
5.6 
5.2 

5.2 
4.7 
5.1 
5.8 


5.5 
9.0 
5.7 
6.5 
4.8 
6.0 


6.5 
7.0 
5.2 


8.0 
7.3 
5.4 
3.3 
4.2 


6.0 
4.7 
4.4 


4.3 
4.8 
8.0 


10.4 
11.6 
11.4 


7.2 
5.9 
6.0 
5.9 


Neap 

(Np). 


fid. 
1.7 
2.0 
0.6 
0.3 
1.2 

1.6 
2.3 
1.2 
1.7 
1.5 

1.3 
1.0 
0.9 
1.3 


1.6 
1.8 
1.9 
2.0 
2.2 

2.2 
1.9 
2.1 
2.2 


2.3 
3.7 
2.4 
2.3 
2.0 
2.5 


2.7 
2.9 
2.2 


3.3 
8.0 
2.3 
1.3 
1.8 


2.5 
1.9 
1.8 


1.8 
2.0 
1.5 


4.8 
5.3 
5.2 


3.3 
2.7 
2.7 
2.7 


Great 
tropic 

(Gc). 


feet. 
7.1 
8.4 
2.6 
1.2 
2.7 

3.6 
5.2 
2.8 
3.8 
3.4 

8.0 
2.2 
2.0 
8.1 


4.7 

4.3 
4.6 
4.7 

4.8 

4.7 
4.2 
4.5 
4.7 


4.8 
7.8 
5.0 
4.8 
4.3 
5.4 


5.8 
6.3 
4.6 


7.0 
6.5 
4.8 
8.1 
3.8 


5.4 
4.2 
3.9 


3.8 
4.3 
2.6 


7.9 
8.8 
8.7 


5.6 
4.6 
4.6 
4.5 


Tropic  diurnal 
inequality. 


HWQ. 


0.8 
0.8 
0.1 
0.1 
0.2 

0.2 
0.3 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


0.4 
0.4 
0.4 
0.4 
0.5 

0.5 
0.5 
0.5 
0.5 


0.5 
0.6 
0.5 
0.5 
0.5 
0.5 


0.5 
0.6 
0.5 


0.6 
0.6 
0.5 
0.4 
0.4 


0.5 
0.5 
0.4 


0.4 
0.5 
0.3 


0.6 
0.6 
0.6 


0.5 
0.6 
0.6 
0.5 


LWQ. 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


2.0 
2.2 
1.2 
0.8 
0.7 

0.8 
0.9 
0.7  I 
0.8 
0.7 

0.7 
0.6 
0.7 
0.7 


0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.2 
0.1 
0.1 


0.1 
0.2 
0.1 
0.1 
0.1 
0.2 


0.2 
0.2 
0.1 


0.2 
0.2 
0.1 
0.1 
0.1 


0.2 
0.1 
O.l 


0.1 
0.1 
0.5 


0.4 
0.4 
0.4 


0.8 
0.8 
0.8 
0.8 


A.  m. 


729 


19  52 


17  10 


14  34 


12  89 


Tropic 
range. 


fiet. 
2.0 
2.1 
1.1 
0.8 
0.7 

0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.5 
0.4 
0.4 
0.4 
0.5 

0.5 
0.5 
0.5 
0.5 


0.6 
0.7 
0.5 
0.5 
0.5 
0.5 


0.6 
0.6 
0.6 


0.6 
0.6 
0.6 
0.4 
0.6 


0.5 
0.5 
0.5 


0.5 
0.5 
0.6 


0.6 
0.7 
0.6 


0.5 
0.5 
0.6 
0.5 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pa». 


fid. 
5.0 
6.0 
1.8 
0.8 
2.0 

2.8 
3.9 
2.2 
2.9 
2.6 

2.2 
1.6 
1.5 
2.8 


2.B 
2.5 
2.7 
2.8 
2.6 

2.6 
2.8 
2.6 
2.6 


2.8 
4.5 
2.8 
2.8 
2.4 
3.0 


3.2 
3.6 
2.6 


4.0 
3.6 
2.7 
1.6 
2.1 


8.0 
2.4 
2.2 


2.2 
2.4 
1.5 


5.2 
6.8 
5.7 


3.6 
3.0 
3.0 
3.0 


fid. 
8.9 
4.5 
1.5 
0.7 
1.4 

2.0 
2.8 
1.5 
2.1 
1.8 

1.6 
1.2 
1.2 
1.6 


2.2 
2.1 
2.2 
2.8 
2.4 

2.1 
2.0 
2.1 
2.1 


2.2 
8.8 
2.3 
2.2 
2.0 
2.3 


2.8 
3.0 
2.0 


3.4 
3.2 
2.2 
1.4 
1.8 


2.3 
2.0 
1.9 


1.8 
2.0 
1.3 


8.9 
4.3 
4.8 


2.7 
2.2 
2.2 
2.2 


Wed. 
o 

7.0 
7.5 
9.0 
8.5 
6.5 

8.5 
4.6 
3.5 
8.5 
8.0 

1.0 
25.5 
26.0 
86.5 


22.5 
25.0 
26.0 
27.5 
28.5 

28.5 
28.0 
28.0 
26.0 


25.0 
23.5 
20.5 
18.0 
16.0 
15.0 


14.5 
14.5 
14.0 


13.5 
13.0 
18.5 
13.5 
14.5 


15.5 
16.0 
17.0 


17.5 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
18.0 
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APRICA  (West  CoAar)— Cont'd. 

SAHARA. 

CSape  Blanco 

GapefioJador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Island 

St  Helena  Island 

Ascension  Island 

Cape  Verde  Islandt. 

Porto  Praya,  St.  Jago  Island 

Do  Sino  Point,  Sal  Island 

Porto  Grande,  St.  Vincent  Island. . 

OaTiary  Islands. 

Santa  Cru2,  Palma  Island 

Santa  Cruz,  Tenerlffe  Island 

Puerto  de  la  Luz,  Gran  Canaria  I  . 
Port  Naos,  Lanzarote  Island 

Madeira  Islands. 

Fanchal  Bay,  Madeira  Island 

Porto  Santo  Bay 

Azore  Islands. 

Horta  Bay,  Fayal  Island 

Angra  Bay,  Terceira  Island 

Amel  Point,  San  Miguel  Island. . . 

AFRICA  (NoBTH  Coast). 

MOBOCCO. 

Santa  Cruz  or  Agadir 

Mogador 

Rabat  

Tangier,  Gibraltar  Strait 

Ceuca,  Gibraltar  Strait 

Mediterranean  Sea. 

Tetuan 

Gomera 

Melllla 

ALGERIA. 

Cape  Ivi 

Algiers  

PortCollo 

TUNIS. 

Goletta,  Tunis  Entrance 

SfaxRoad 

Nathor.  Surkenis  Bay 

Burnt  Suk,  Jerba  Island 

Zarzis 

TBIPOU. 

Benghazi 

BOYPT. 

Alexandria 

Port  Said 

ASIA  (Mediterranean  Sea). 

STRIA. 

Yafa  (Joppa  or  Jaffa) 

Beirut 

Tripoli 

ASIA  MINOR  AND  ISLANDS. 

F&magusta,  CypnLs  Island 

Smyrna  Harbor 


Geographic  position. 


Lati- 
tude. 


North. 

O      f 

20  49 

26  10 

27  67 

South. 

37  10 
16  54 
7  55 

North. 

14  53 
16  34 
16  53 


Longitude. 


Arc.     Time. 


28  40 
28  28 
28  09 
28  57 


33  05 


38  32 
38  38 
37  49 


30  29 

31  31 

34  04 
36  47 

35  54 


35  37 
85  10 
35  18 


36  07 
36  47 
87  00 


36  48 
84  44 
34  15 
83  53 
83  30 


32  07 


3112 
31  16 


82  03 

83  54 
34  20 


86  07 
38  25 


West. 


17  06 
14  29 
12  54 


12  15 
544 
14  26 


23  31 
22  56 
25  00 


I 


17  45 
16  15 
16  25 
13  33 


16  55 
16  22 


28  38 
27  14 
25  08 


985 
943 
6  46 
6  48 
5  17 


5  11 
4  18 
2  57 


h.  m. 
1  08 
0  58 
0  52 


0  49 
0  23 
068 


1  34 
1  32 
1  40 


1  11 
1  06 
1  02 
054 


1  08 
1  05 


1  55 
1  49 
1  41 


038 
0  39 
0  27 
0  23 
0  21 


0  21 

on 

0  12 


East. 


0  13 
304 
6  35 


10  18 
10  46 
10  04 
10  51 
1107 


20  08 


29  52 
82  19 


34  44 

35  28 
85  45 


88  57 
27  08 


0  01 
0  12 
0  26 


0  41 
0  43 
0  40 
0  43 
0  44 


1  20 


150 
209 


2  19 
2  22 
2  23 


2  16 
1  49 


Standard  port  for 
reference. 


Name. 


Cape  Town  . . . 
Cape  Town . . . 
Cape  Town  . . . 

Cape  Town . . . 
Cape  Town... 
Cape  Town  . . . 

Cape  Town . . . 
Cape  Town . . . 
Cape  Town . . . 

Cape  Town . . . 
Cape  Town  . . . 
Cape  Town . . . 
Cape  Town . . . 

Cape  Town . . . 
Cape  Town . . . 

Cape  Town . . . 
Cape  Town . . . 
Capo  Town . . . 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town 

Colombo... 
Colombo. . . 
Colombo. . . 

Colombo. . . 
Colombo. . . 
Colombo... 

Colombo. . . 
Colombo. . . 
Colombo. . . 
Colombo... 
Colombo... 

Colombo. . . 

Colombo... 
Colombo. . . 


Colombo. 
Colombo. 
Colombo, 

Colombo, 
Colombo, 


Page. 


Tidal  differences. 


Time. 
HW.         LW. 


Height 


HW.      LW. 


Local  Ume. 
h.  m. 


h.  m. 
+10  06 
+10  20 
+10  25 


269  , 


,  +10  20 

1+129 
269  I  +  3  50 


+  422 
+  602 
+  4  22 


269 


269 
269 


273 
273 
273 
273 


253 
253 
263 


253 
253 
253 


253 
253 
253 
253 

253 


253 


253 
253 


253 
268 
253 


2.53 
253 


-  1  09 

-  0  14 

-  0  49 

-  0  40 


-054 
-  0  49 


-223 

-  1  08 

-  1  13 


-  1  84 
-0  59 
-029 

-  0  34 
+  0  24 


+  0  14 
+  0  21 
+  024 


+  040 
+  0  59 
+  021 


1  46 

1  47 

2  02 
2  22 
1  12 


+  8  05 


+  806 
+  7  49 


+  7  48 
+  753 

+  808 


+  748 
+  724 


+  10  08 
+10  22 
+10  27 


+10  24 
+  1  28 
+  3  49 


+  4  21 
+  606 
+  4  21 


1  10 
0  13 
050 
0  41 


058 
048 


-  2  27 

-  1  07 

-  1  12 


-104 
-  0  29 
-0  01 
-006 
+  025 


+  0  26 
+  023 
+  036 


+  0  62 
+  1  11 
+  1  83 


+  2  07 
+  209 
+  2  14 
+  2  85 
+  1  24 


+  820 


+  8  12 
+  804 


+  808 
+  808 
+  823 


+  808 
+  7  49 


Mean  Low 
WaterSprings. 

feet 


feet. 
+0.8 
+2.3 

+3.4 


+0.6 
-0.6 
-2.8 


+0.2 
-0.2 
-L2 


+3.5 
+2.8 
+4.0 
+3.4 


+1.8 
+1.8 


-0.6 
-0.2 
+0.9 


-2.8 
-1.0 
-1.4 
-8.4 
-L2 


+0.4 
+0.1 
+0.2. 


+0.4 
+0.6 
+0.8 


+0.8 
+1.8 
+2.8 
+2.6 
+0.2 


-0.7 


-L2 
-0.8 


-0.6 

-0.7 

0.0 


-0.6 
+0.4 


+0.2 
+0.8 
+0.4 


+0.1 
+0.8 
-0.8 


0.0 

0.0 

-0.2 


+0.6 
+0.4 
+0.6 
+0.4 


+0.2 
+0.2 


0.0 

0.0 

+0.1 


-0.4 
-0.2 
-0.2 
-0.6 
-0.2 


0.0 

-0.1 

0.0 


0.0 
0.0 
0.0 


+0.2 
+0.8 
+0.6 
+0.6 
0.0 


-0.1 


-0.2 
-0.2 


-0.2 

-0.1 

0.0 


-0.1 
0.0 


RaUo 

of 
ranges. 
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Interval. 

Ransre  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  8ea  level 
above  plane  of— 

Varia- 
tion of 
the  oom- 
paaa. 

Mean. 

Tro 
HHWI. 

pic. 
LLWI. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 
(Qc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

1 

. 

West. 

1 

2 
3 

k,m, 
11  35 
11  60 
1155 

h.m. 
523 
688 
6  43 

h.m. 
11  3oe» 

11  466 
11  616 

h.m, 
628a 
6  43a 
5  48a 

feet 
4.1 
5.6 
6.4 

fteL 
6.5 
7.3 

8.6 

feet, 
2.5 
3.4 
3.9 

feet. 
4.2 
6.6 
6.5 

feet. 
0.6 
0.5. 
0.6 

0.3 
0.3 

A.  TO. 

/eH. 
0.4 
0.5 
0.6 

feet. 
2.8 
3.6 
4.2 

feet. 
2.0 
2.7 
3.2 

o 
17.5 
17.0 
16.6 

4 
:    5 
1    6 

! 

1150 
300 
520 

540 
9  10 
11  80 

1146a 
2  546 
5  116 

5466 

9  176 

11-416 

3.9 

U 

6.2 
2.8 
2.0 

2.4 
1.8 
0.9 

4.0 
2.2 
1.6 

0.4 
0.3 
0.2 

0.8 
0.2 
0.2 

0.4 
0.8 
0.3 

2.6 
1.4 
1.0 

1.9 
1.0 
0.7 

24.5 

ta.5 

22.0 

7 
8 
9 

550 
730 
550 

12  00 
120 
12  00 

5456 
7246 
6  416 

12  066 

1  26a 

12  066 

3.6 
3.3 
2.5 

4.8 
4.4 
3.3 

2.2 
2.0 
1.5 

3.7 
3.4 
2.6 

0.4 
0.4 
0.3 

0.2 
0.2 
0.2 

0.4 
0.4 
0.3 

2.4 
2,2 
1.6 

1.8 
1.6 
1.2 

19.0 
19.0 
19.0 

,  10 

!  13 

020 
1  15 
0  40 
050 

630 
7  27 
650 
700 

0  16a 

1  11a 
086a 
046a 

635a 
7  31a 
655a 
705a 

6.6 
6.9 
7.0 
6.4 

8.6 
7.8 
9.8 
8.6 

4.0 
8.6 
4.3 
3.9 

6.6 
6.0 
7.1 
6.6 

0.6 
0.5 
0.6 
0.6 

0.3 
0.3 
0.4 
0.3 

0.6 
06 
0.6 
0.6 

4.3 
3.9 
4.6 
4.2 

8.2 
2.9 
3.5 
3.2 

18.0 
17.6 
17.0 
16.5 

14 

15 

035 
040 

6  47 
6  52 

030a 
0  35a 

662a 
6  57a 

5.0 
5.0 

6.6 
6.6 

8.0 
3.0 

6.1 
6.1 

0.5 
0.5 

0.3 
0.3 

0.5 
0.5 

8.3 
3.3 

2.5 
2.6 

18.0 
17.5 

16 
17 

18 

11  30 
020 
0  16 

5  18 

6  32 
6  27 

11  246 
0  14a 
009a 

6  25a 
638a 
6  33a 

- 

2.9 
3.3 
4.3 

3.9 
4.4 
6.7 

1.8 
2.0 
2.6 

3.0 
3.4 
4.4 

0.4 
0.4 
0.4 

0.2 
0.2 
0.3 

0.4 
0.4 
0.5 

2.0 
2.2 
2.8 

1.4 
1.6 
2.1 

22.5 
22.6 
21.5 

19 
20 
21 
22 
23 

030 
105 
1  35 
1  30 
165 

6  42 

7  17 
745 
7  40 
807 

026a 
102a 
1  31a 
1  25a 
149a 

6  47a 

7  21o 
7  49a 

7  45a 

8  13a 

6.6 
8.2 
7.8 
6.0 
2.6 

8.8 
10.9 
10.4 
8.0' 
3.3 

4.0 
5.0 
4.8 
3.7 
1.6 

6.7 
8.3 
7.9 
6,1 
2.6 

0.5 
0.5 
0.6 
0.4 
0.8 

0.3 
0.4 
0.4 
0.3 
0.2 

0.6 
0.6 
0.6 
0.6 
0.3 

4.4 
6.4 
6.2 
4.0 
1.6 

3.3 
4.1 
8.9 
8.0 
1.2 

15.5 
15.5 
16.0 
15.0 
14.5 

24 
25 
26 

200 
207 
2  10 

8  12 
8  19 
822 

2  11a 
2  18a 
220a 

750a 

7  59o 

8  03a 

1.8 
1.6 
1.7 

2.8 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2.0 

6.6 
0.5 
0.5 

0.3 
0.3 
0.3 

0.7 
0.6 
0.6 

1.2 
1.0 
1.1 

1.0 
0.9 
0.9 

14.6 
14.6 
14.0 

27 
28 
29 

2  27 

2  46 

3  09 

8  39 
868 

9  21 

288a 
266a 
3  18a 

8  17a 
8S7a 
904a 

1.8 
2.0 
2.2 

2.3 
2.6 
2.8 

1.2 
1.3 
1.6 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.3 
0.4 
0.4 

0.7 
0.7 
0.7 

1.2 
1.3 
1.4 

1.0 
1.1 
1.2 

13.0 
12.0 
10.5 

30 
31 
32 
33 
34 

333 
385 
350 
4  10 
300 

955 
9  57 
10  02 
10  23 
9  12 

3d6a 
3  37a 

3  62a 

4  12a 
303a 

945a 
950a 
954a 
10  16a 
9036 

2.1 
2.9 
3.7 
3.5 
1.5 

3.0 
4.2 
6.4 
5.1 
2.2 

0.8 
1.1 
1.4 
1.4 
0.6 

2.2 
8.0 
3.9 
8.6 
1.6 

0.3 
0.8 
0.4 
0.3 
0.2 

0.1 
0.1 
0.1 
0.1 
0.1 

0.3 
0.3 
0.4 
0.3 
0.2 

1.5 
2.1 
2.7 
2.6 
1.1 

1.1 
1.6 
1.9 

1.8 
0.8 

9.5 
9.0 
9.6 
9.0 
9.0 

35 

955 

345 

10  00a 

3  27a 

0.8 

1.2 

0.3 

0.9 

0.2 

0.1 

0.2 

0.6 

0.4 

6.0 

36 
37 

9  57 
9  40 

388 
830 

10  06a 
946a 

8206 
3096 

0.4 
0.7 

0.5 
1.0 

0.3 
0.3 

0.9 
0.8 

0.2 
0.2 

0.0 
0.0 

0.2 
0,2 

0.3 
0.6 

0.4 
0.4 

8.5 
2.6 

j 

9  40 
9  45 
10  00 

380 
886 
350 

9  46a 
950a 
10  03a 

3  14a 
3  17a 
3  39a 

0.9 
0.8 
1.3 

1.3 
1.2 
1.9 

0.4 
0.3 
0.6 

1.0 
0.9 
1.4 

0.2 
0.2 
0.2 

0.0 
0.0 
0.1 

0.2 
0.2 
0.2 

0.6 
0.6 
1.0 

0.6 

0.4 

.  0.7 

2.0 
1.5 
1.6 

1 

41 
42 

940 
9  15 

330 
3  16 

9  44a 
9  18a 

3  15a 
306a 

1.0 

1.7 

1.4 
2.5 

0.4 
0.7 

1.1 
1.8 

0.2 
0.2 

0.0 
0.1 

0.2 
0.2 

0.7 
1.2 

0.5 
0.9 

1.5 
4.0 

63033—09- 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (MKDITER&4NBAK  SEA). 
GREECE. 


Volo.  Gulfof  Volo 

Patras,  Qalf  of  Corinth . 


AU8TRIA. 

AdriaUeSea. 

Ra«:u8a 

Port  Comisa,  Uasa  Island . . . 

PortSebenico 

Port  Luasin  Piccolo 

Port  Flume 

PortPola 

Trieste 

ITALY  AND  ISLANDS. 

Port  Malamocco 

Brindlsl 

Port  Aufusta.  Sicily 

ValettaHarbor,  Malta 

Naples 

FRANCE. 

Mediterranean  Sea. 


Toulon  ... 
ManelUe. 


SPAIN. 

Mediterranean  Sea. 

Valencia  . .  ^ 

Malaga 

Gibraltar.  Gibraltar  Strait 

Tarifa,  Gibraltar  Strait 

•  EUROPE  (Wect  Coast). 

SPAIN— continued. 

Conll 

CadlB 

Salmedina  Rocks 

Bonanea,  Guadalquivir  River 

Port  of  Huelva,  Odiel  River 

PORTUGAL. 

Guadiana  River  Entrance 

Lagos 

Setubal 

Tagus  River  Entrance 

Lisbon  (Arsenal) ,  Tagus  River. . . 

Peniche 

Port  Flgueria,  Mondego  River . . . 
Oporto,  Douro  River 

SPAi  N— continued . 

North  and  west  coasts. 

VIK) 

Salvom  Island,  Arosa  Bay 

Cape  Finlsterre 

Port  Camarifias 

Corunna 

Ferrol 

Ccdelra 

VI  vero 

Rivadeo , 

A vlles  River 

Qijon  Bay 

San  Vicente  de  la  Barquera 

Suancen,  San  Martin  de  la  Arena 

Santander 

Santofia 


Geographic  position. 


Lati- 
tude. 


North. 


89  22 
88  15 


42  42 
48  03 

43  4» 

44  S3 

45  19 

44  53 

45  88 


45  20 
40  89 
87  13 
85  54 
40  50 


43  05 

43  18 


89  27 
86  43 
86  07 
86  00 


86  17 
86  31 

86  42 
36  48 

87  06 


37  10 

37  07 

38  81 

38  40 

88  42 

39  20 

40  09 

41  09 


42  15 
42  28 

42  53 

43  08 
43  23 

43  29 
43  89 
43  41 
43  33 
43  88 

43  34 
43  24 
43  27 
43  28 
43  28 


Longitude. 


Arc.  Time. 


East. 


22  58 
21  44 


18  15 
16  05 
15  51 
14  26 
14  27 
18  48 
13  45 


12  19 
18  00 
15  14 
14  81 
14  16 


555 

5  21  ! 


h.m. 
182 
1  27 


1  13 
104 
103 
058 
068 
055 
055 


0  49 

1  12 
1  01 
068 
0  57 


0  24 
0  21 


Standard  port  for 
reference. 


Name. 


West. 


0  19 

4  24 

5  21 
586 


6  15 
6  19 
626 
620 
650 


0  01 
0  18 
0  21 
0  22 


025 
025 
0  26 
025 
0  27 


Colombo. 
Colombo. 


Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 

Colombo. 
Colombo. 
Colombo. 
Colombo. 
Colombo. 


Colombo. . 
Colombo. . 


7  19 

029 

888 

035 

8  45 

035 

9  15 

0  37 

908 

087 

923 

038 

8  52 

085 

8  41 

035 

8  41 

035 

9  01 

036 

9  16 

0  37 

909 

0  37 

8  24 

084 

8  16 

033 

805 

0  82 

7  32 

03U 

700 

028 

556 

0  24 

589 

023 

4  25 

0  18 

4  01 

0  16 

8  47 

0  15 

328 

0  14 

Colombo. . . 
Colombo... 
Cape  Town 
Cape  Town 


Lisbon 
Lisbon 
Lisbon 
Lisbon 
Lisbon 

Lisbon 
Lisbon 
Lisbon 
Lisbon 

Lisbon 
Lisl>on 
Lisbon 
Lisbon 


Lisbon... 
Lisbon... 
Lisbon.. 
Rochelle 
Rochelle 

Rochelle 
Rochelle. 
Rochelle 
Rochelle 
Rochelle 

Rochelle 
Rochelle 
Rochelle 
Rochelle 
Rochelle 


Page 


258 
258 


253 
268 
268 


263 


258 
253 


258 
253 
269 
269 


278 
278 
278 
278 
278 


273 
273 
273 
273 

278 
273 
273 
278 


273 
273 
278 
277 
277 

277 
277 
277 
277 
277 

277 
277 
277 
277 
277 


Tidal  differences. 


Time. 


HeighL 


Ratio 

of 

rsngd 


HW. 


LW.     1  HW.  ;  LW. 


I 


Athens  time, 
tSPl^  East. 

h.  fn.  I      h.  nt. 

+7  28       +7  40 
+1  58  I    +2  11 


Time  meridian, 
ISPEati. 


+2  10 

+2  07 
+4  18 
+6  23 
+6  28 
+7  16 
+7  44 


+8  87 
+1  29 
+1  10 
+1  25 
+7  29 


+2  25 
+2  87 
+4  53 
+7  08 
+7  18 
+8  06 
+8  81 


+9  82 
+1  42 
+1  28 

+1  88 
+7  89 


Paris  time, 
99  W  Bad. 

+6  19  I    +6  46 
+5  81  I    +6  25 


Oreenvfich  Ume. 

+8  15  +3  46 

+0  47  +1  07 

+0  25  +0  84 

+0  28  +0  82 


-0  84 

-0  89 
-0  88 
+0  21 
+0  03 


-0  03 
-0  08 
-0  07 
+0  62 
+0  84 


Lisbon  time, 
9^  IV  West. 


Mean  Low 
WaierSprings. 

JeeL  J«L 
+0.8  +0.1 
-0.8     -0.2 


-0  27 
-Oil 
+0  09 
-0  24 

000 
-0  28 
-0  21 
+0  09 


+0  04 
+0  20 
+0  40 
+0  07 


-0.8 
+0.4 
-0.8 
-0.7 
-0.7 
+1.2 
0.0 


+1.0 
-0.2 
-1.0 
-1.0 
-0.8 


-1.2 
-L2 


-0.3 
+0.8 
-0.8 
+0.8 


0.0 
+0.7 
-L8 
-1.8 
-1.8 


0.0 
+0.8 
-0.4 
-L4 


0  00  I  0.0 

+0  08  I  -0.7 

+0  12  I  +0.4 

+0  40  I  -1.8 


Qreenwichtimie. 


+1  81 
+1  17 
+1  18 
-0  16 
-0  19 

-0  19 
-0  21 
-0  22 
-0  23 
-0  27 

-0  23 
-0  19 
-0  21 
-0  17 
-0  28 


+2  02  I  +0.8 
+1  48  -0.8 
+149  -1.0 
-0  06  -1.7 
-0  09     -1.5 


-0  09 
-Oil 
-0  12 
-0  18 
-0  17 

-0  13 
-0  08 
-0  10 
-0  07 
-0  19 


-1.6 
-1.6 
-1.6 
-1.9 
-8.9 

-2.4 
-5.2 
-4.0 
-l.S 
-S.4 


-a  2 

0.0 
-0.2 
-0.1 
-0.1 
+0.2 

0.0 


+0.2 

0.0 

-0.2 

-0.2 

-a  2 


-0.2 
-0.2 


-0.1 

0.0 

-0.2 

+0.2 


0.0 
+0.1 
-0.2 
-0.2 
-0.2 


0.0 
+0.2 

0.0 
-0.2 

0.0 
-0.1 

ao 

-0.2 


+0.2 

-0.2 

-0.2 

O.0 

+ai 

0.0 

+ai 

+0.1 
0.0 

-as 

-a2 
-a? 
-as 
-ai 
-as 
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1 

1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 

as; 

Mean. 

Tro 

pic. 
LLWI. 

Mean 

(Mn). 

W 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

inter- 
val. 

Tropic 
range. 

Predic- 
tionH. 

Tropic 
LLW. 

tion  of 
the  corn- 
paw. 

HWI. 

LWl. 

HHWI. 

WetL 

1 
2 

h.m. 
9  15 
8  40 

h.m. 
302 
958 

A.  m. 
9  18a 
846a 

h.m. 
258a 
9825 

feeL 
1.6 
0.7 

1.0 

feet. 
0.6 
0.8 

0.8 

feet. 
0,2 
0.2 

feet 
0.1 
0.0 

A.m. 

feet 
0.2 
0.2 

0.5 

fed. 
0.8 
0.4 

o 

5.0 
5.5 

3 

4 
5 
6 
7 
8 
9 

4  12 
400 
6  10 
8  10 
8  15 
900 
928 

10  27 
10  SO 
020 
225 
285 
325 
850 

428a 
403a 
6  16a 
8  15a 
820a 
908a 
928a 

9  476 
10  216 
-  0  01a 
2  07a 
2  17a 
8  16a 
840a 

0.7 
1.7 
0.7 
0.8 
0.8 
2.3 
1.4 

1.0 
2.4 
1.0 
1.1 
1.2 
8.4 
2,0 

0.2 
0.7 
0.8 
0.3 
0.3 
0.9 
0.6 

1.0 
1.8 
0.8 
0.9 
0.9 
2.4 
1.5 

• 

0.4 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 

0.2 
0.1 
0.0 
0.0 
0.0 
0.1 
0.1 

0.5 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 

0.5 
1.2 
0.5 
0.6 
0.6 
1.7 
1.0 

0.4 
0.9 
0.4 
0.4 
0.4 
1.2 
0.7 

7.0 
7.6 
8.0 
8.5 
8.5 
8.5 
8.5 

10 
11 
12 
13 
14 

10  15 
880 
800 
3  12 
9  15 

445 
9  48 
9  13 
925 
300 

10  18a 
83ia 

8  04a 
3  18a 

9  21a 

486a 
9  815 
9  015 
9065 
2  41a 

2.8 
1.2 
0.6 
0.5 
0.8 

3.3 
1.8 
0.9 
0.7 
1.0 

0.9 
0.5 
0.2 
0.2 
0.5 

2.4 
1.3 
0.6 
0.5 
0.8 

0.8 
0.2 
0.1 
0.1 
0.1 

0.1 
0.0 
0.0 
0.0 
0.0 

'iia" 

0.3 
0.2 
0.1 
0.1 
0.1 

1.6 
0.9 
0.4 
0.4 
0.5 

1.2 
0.6 
0.8 
0.2 
0.4 

9.5 
7.0 
7.5 
7.5 
8.0 

15 
16 

822 
7  81 

2  24 
200 

84Sa 
7  51a 

1  45a 
122a 

0.4 
.    0.5 

0.6 
0.6 

0.2 
0.3 

06 
0.7 

0.8 
0.8 

0.2 
0.2 

10  28 
9  49 

0.8 
0.3 

0.3 
0.3 

0.3 
0.8 

11.5 
12  0 

17 
38 
19 
20 

500 
2  15 
135 
182 

11  80 
835 
755 
7  52 

5  18a 
2  24a 
129a 
126a 

11  08a 
8  18a 
8  02a 
759a 

1.2 
2.2 
2.8 
4.2 

1.5 
2.9 
8.7 
5.6 

0.8 
1.5 
1.7 
2.6 

1.5 
2.7 
2.9 
4.3 

0.4 
0.6 
0.4 
0.4 

0.2 
0.4 
0.2 
0.3 

0.6 
0.7 
0.4 
0.6 

0.8 
1.4 
1.8 
2.8 

0.7 
1.2 
1.4 
2.1 

13.5 
14.5 
14.5 
16.0 

21 
22 
23 
24 
25 

105 
100 
1  00 
200 
140 

7  18 
7  IS 

7  18 

8  13 
753 

101a 
066a 
066a 
1  66a 
1  36a 

722a 
7  17a 

7  17a 

8  17a 
7  57a 

8.9 
9.5 
7.4 
7.4 

7.4 

12.0 
12.8 
10.0 
10.0 
10.0 

5.2 
5.6 
4.3 
4.3 
4.3 

8.9 
9.5 
7.4 
7.4 
7.4 

0.7 
0.7 
0.6 
0.6 
0.6 

0.4 
0.4 
0.4 
0.4 
0.4 

0.9 
0.9 
0.8 
0.8 
0.8 

6.0 
6.4 
5.0 
5.0 
6.0 

4.4 
4.7 
8.7 
3.7 
8.7 

15.0 
15.0 
15.0 
15.0 
15.5 

26 
27 
28 
29 

145 
155 
2  15 
1  40 

768 
808 
828 
7  53 

1  41a 

1  51a 

2  11a 
1  36a 

802a 
8  13a 
833a 
7  58a 

8.9 
9.6 
8.6 
7.8 

12.0 
18.0 
11.6 
10.5 

5.2 
5.6 
5.0 
4.6 

8.9 
9.6 
8.6 
7.8 

0.7 
9.7 
0.7 
0.7 

0.4 
0.4 
0.4 
0.4 

0.9 
0.9 
0.9 
0.8 

6.0 
6.5 
5.8 
5.2 

4.3 
3.9 

15.5 
16.0 
16.0 
16.5 

80 
31 
82 
33 

204 

1  40 
145 

2  15 

7  46 
763 
800 
828 

200a 
136a 

1  41a 

2  Ua 

7  51a 
758n 

8  06<( 
8S4a 

8.9 
8.3 
9.3 
7.4 

12.0 
11.2 
12.5 
10.0 

5.2 
4.9 
5.4 
4.3 

8.9 
8.3 
9.3 
7.4 

0.7 
0.7 
0.7 
0.6 

0.4 
0.4 
0.4 
0.4 

24  12 

0.9 
0.9 
0.9 
0.8 

6.0 
5.6 
6.2 
5.0 

4.4 

4.1 
4.6 
8.7 

16.5 
16.5 
16.5 
16.5 

34 
35 
36 
87 
38 

800 
2  45 
245 
2  4? 
2  43 

9  13 
858 
858 
856 
866 

266a 
2  41a 
2  41a 
2  42a 
242a 

9  17a 
903a 
903a 
8  59a 
859a 

9.6 
8.2 
8.1 
10.7 
10.8 

13.0 
11.0 
10.9 
14.6 
14.8 

5.6 
4.8 
4.7 
6.0 
6.1 

9.6 
8.2 
8.1 
10.9 
11.0 

0.7 
0.7 
0.7 
0.4 
0.4 

0.4 
0.4 
0.4 
0.2 
0:2 

0.9 
0.9 
0.9 
0.4 
0.4 

6.5 
5.5 
6.4 
7.3 
7.4 

4.8 
4.1 
4.0 
5.5 
.     5.5 

17.0 
17.0 
17.5- 
17.6 
17.0 

39 
40 
41 
42 
43 

2  44 
i43 
.•2  44 
2  45 
245 

8  57 
8  56 
8  57 
858 
858 

243a 
2  42a 
2  43a 
2  4la 
2  41a 

900a 

8  59a 

9  00a 
9  Ola 
9  02a 

10.9 
10.8 
10.7 
10.5 
8.8 

14.9 
14.8 
14.7 
14.4 
12.0 

6.1 
6.1 
6.0 
5.9 
4.9 

11.1 
11.0 
10.9 
10.7 
9.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.2 
0.2 
0.2 
0.2 
0.2 

0.4 
0.4 
0.4 
0.4 
0.4 

7.4 
7.4 
7.4 
7.2 
6.0 

5.6 
5.5 
5.5 
5.4 
4.5 

17.0 
17.0 
17.0 
16.5 
16.0 

44 
45 
46 
47 
48 

250 
300 
300 
3  05 
2  55 

903 
9  14 
9  14 
9  18 
9  07 

2  47a 

2  56a 
256a 

3  02a 
2  52a 

908a 
9  19a 
9  19a 
9  23a 
9  12a 

10.2 
7.9 
8.9 

11.2 
9.3 

13.5 
10.4 
11.7 

14.8 
12.3 

6.3 
4.9 
5.5 
6.9 
5.7 

10.7 
8.3 
9.3 

11.7 
9.7 

0.8 
0.7 
0.7 
0.8 
0.7 

0.5 
0.5 
0.5 
0.5 
0.5 





0.9 
0.8 
0.9 
1.0 
0.9 

6.8 
5,2 
5.8 
7.4 
6.2 

5.3 
4.1 
4.6 
5.8 
4.8 

16.0 
15.5 
15.5 
15.6 
15.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (West  CoAtrr)— Cont'd. 

SPAIN— continued. 

North  and  tpest  coa8t»— Ck>ntinued. 

Castro  Urdiales 

Bilbao  River  Entrance 

Biltwio 

Lequeltio 

San  Sebastian 

FRANCE— continued. 


Bay  qf  Biscay. 

St.  Jean  de  Liiz  (Fort  Socoa) . 

Boucaut,  Adour  Kiver 

Cape  Feret 

Arcachou  Basin 


Cordouan  Light,  Gironde  River. . 

Royan,  Gironde  River 

Montagne,  Gironde  River 

Mar^hale,  Gironde  River 

Paulllac,  Gironde  River 


Blaye,  Gironde  River 

Bordeaux,  Gironde  River 

Marennes,  Seudrc  River  Entrance  . 

He  d'  Aix,  Charente  River 

Rochefort,  Charente  River 


ROGHELLE 

St.  Martin,  He  de  R6 . 
Lea  Sables  d'Olonne. . 

St.  Gilles 

Isled'Yeu 


Fromantine  Channel 

Port  I'Herbandiere,  Nolrmoutier  I 

PortPomic 

St.  Nazaire,  Loire  River 

Paimboouf,  Loire  River 


Pellerin,  Loire  River . . 
Nantes,  Loire  River . . . 

Pouliguen 

Croisic 

Penerl,  Vilaine  River . 


Port  Navalo,  Quiberon  Bay. . . . . 

Vannes , 

Auray 

Crac' n  River 

Port  Haliguen,  Quiberon  Bay. 


Hoedic  Island 

Port  le  Palais,  Belle  Isle. 

Port  Louis 

Lorlent 

Concameau 


Glenan  Islands 

Benodet,  Odet  River . 

Loctudy 

Penmarch 

Audi^me 


North. 
o  / 
43  24 
48  23 
43  16 
43  23 
43  19 


43  24 

43  84 

44  38 

44  40 

45  85 
45  87 
45  28 
45  19 
45  12 

45  07 

44  50 

45  48 

46  01 

45  57 

46  09 
46  12 
46  29 
46  42 
46  43 

46  53 

47  02 
47  07 
47  16 
47  17 

47  13 
47  12 
47  16 
47  18 
47  31 

47  33 
47  40 
47  41 
47  34 
47  29 

47  20 
47  21 
47  42 
47  45 
47  63 

47  46 
47  52 
47  50 

47  48 

48  01 


English  Channel. 


IsledeSein i  48  03 

Douamenez |  48  06 

Camaret 48  17 

Brest l  48  23 

PortConquet '  48  22 

Mol^ne ,  !8  19 

Ushant  or  Ouessant  Island i  48  28 

Abervrach :  48  37 

Isle  de  Bas I  48  45 

Roscoff 48  43 

Morlaix '  48  40 

PloumanHOh j  48  50 

Plougrescant,  TrOgiiier  River '  48  51 

Trdguier,  Tn?guier  River 1  48  46 

Heaux  Light I  48  55 


Geographic  position. 


Lati- 
tude. 


Standard  port  for 
reference. 


Ifeitf. 


8  16 
3  04 
2  56 
2«4 
2  00 


140 
1  31 
1  14 
1  09 

1  10 
1  02 
048 
0  46 
0  45 

0  40 
034 

1  09 
1  11 

0  58 

1  09 
1  22 
1  48 

1  57 

2  23 

2  09 
2  18 
207 
2  12 
2  03 

1  45 

1  33 

2  25 
2  31 
2  30 

2  55 
2  45 
258 
300 
306 

2  52 
309 

3  21 

3  22 
354 

4  02 
407 
4  10 
423 
4  33 


4  52 
4  19 
4  86 
480 
4  47 

4  55 

5  08 
4  35 
402 
8  59 

3  53 
3  29 
3  11 
3  14 
305 


h.m. 
0  13 
0  12 
0  12 
0  10 
0  08 


007 
006 
005 
005 

005 
0  04 
0  03 
0  03 
003 

0  03 
0  02 
0  05 
0  05 
0  04 

005 
005 
0  07 
0  08 
0  10 

0  09 
0  09 
0  08 
0  09 
0  08 

0  07 
0  06 
0  10 
0  10 
0  10 

0  12 
0  11 
0  12 
0  12 
0  12 

0  11 
0  13 
0  13 
0  13 
0  16 

0  16 
0  16 
0  17 
0  18 
0  18 


0  19 
0  17 
0  18 
0  18 
0  19 

0  20 
0  21 
0  18 
0  16 
0  16 

0  16 
0  14 
0  13 
0  13 
0  12 


Tidal  differences. 
Time. 


Name. 


Page. 


Rochclle 
Rochelle 
Rochelle 
Rochelle 
Rochelle 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle, 
Rochelle. 
Rochelle. 

Rochelle 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Brest . . . . 
Brest . . . . 
Brest 

Brest . . . . 
Brest . . . . 
Brest  . . . . 
Brest . . . . 
Brest . . . . 

Brest  . . . . 
Brent  .... 
Brest . . . . 
Brest . . . . 
Brest  . . . . 

Brest  . . . . 
Brest . . . . 
Brest  . . . . 

Brest 

Brest . . . . 

Brest . . . . 
Brest . . . . 
Brest . . . . 
Brest . . . . 
Brest.... 


277 
277 
277 
277 
277 


277 
277 
277 
277 

277 
277 
277 
277 
277 

277 
277 
277 
277 
277 

277 
277 
277 
277 
277 

277 
277 
2T7 
277 
277 

277 
277 
277 
277 

277 

277 

277 
277 
277 
277 

277 
277 
281 

281 
281 

281 
281 
281 
281 
281 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 


HW. 


Oreenwich  time, 
h.  m.        h.  m. 


-0  84 

-0  24 

-0  65 

-0  54 

-0  45 

-0  60 

-0  32 

-0  26 

-0  84 

-0  27 

Paris  Hme, 
g°  to'  East. 


-0  14  I 
+0  13 
+0  27 
+102 

+0  12 
+0  14 
+0  49 
+1  10 

+1  26 

+1  52 
+3  04 
+0  02 
+0  04 
+0  21 

000 

-0  23 

-0  01 

000 

0  00 

-0  19 
-0  14 
-0  20 
+0  16 

+0  58 

+1  39 
+2  28 
-0  03 
+0  07 
+0  12 

+0  29 
+2  30 
+0  44 
+0  14 
+0  19 

+0  08 
+0  10 
-028 
-  0  19 
-0  25 

-0  26 
-0  10 
-0  04 
-0  18 
-0  19 


+0  03 
-0  04 
+0  12 
0  00 
+0  08 

+0  24 
+0  16 
+0  37 
+1  10  , 

+1  15  I 

+185  I 
+1  43  I 
+1  47  1 
+157 
+2  07 


-0  10 
+0  22 
+0  42 
+1  18 

+0  27 
+0  88 
+1  29 
+2  00 
+2  27 

+3  07 
+3  08 
+0  16 
-0  04 

+0  28 

000 
-0  03 
+0  20 
+0  19 
+0  19 

-0  01 
+0  04 
-0  02 
+0  34 
+1  16 

+2  04 
-h3  08 
+0  17 
+0  26 
+0  82 

+0  49  I 
+2  51 
+104 
+0  34 
+0  39 


+0  26 
+0  32 
-0  18 
-0  14 
-0  20 

-0  20 
-0  04 
000 
-0  11 
-0  14 


+0  09 
+0  02 
+0  17 
000 
+0  11 

+0  27 
+0  18 
+0  40 
+1  13 

+1  18 

+1  38 
+1  46 
+1  50 
+2  00 
+2  09 


Ratio, 

Height 

of 

ranges. 

HW. 

LW. 

Mean  Low 

WaterSprtngs. 

feet 

feft 

-3.9 

-0.4 

0.72 

-3.2 

-0.2 

0.78 

-6.6 

-0.8 

0.54 

-6.1 

-0.7 

0.65 

-4.0 

-0.5 

0.73 

-8.4 

-0.3 

0.75 

-6.9 

-0.8 

0.61 

-3.2 

-0.4 

0.77 

-3.1 

-0.3 

0.77 

+0.5 

+0.2 

L02 

+0.4 

+0.2 

1.02 

+0.3 

+0.1 

L02 

+0.4 

+0.2 

1.02 

+  L6 

+0.3 

1.10 

+0.3 

+0.1 

1.02 

-0.9 

-0.1 

0.94 

-2.7 

-0.3 

0.81 

-rO.3 

+0.1 

1.02 

+0.4 

+0.2 

L02 

0.0 

0.0 

1.00 

+0.5 

+0.2 

L02 

-3.1 

-0.3 

0.77 

-1.6 

-0.1 

0.88 

-L3 

0.0 

0.90 

-3.2 

-0.8 

0.77 

+0.4 

+0.2 

1.02 

+0.2 

+0.1 

1.01 

+0.3 

+0.1 

1.02 

+0.7 

+0.2 

1.04 

+0.1 

+0.2 

0.99 

+0.2 

+0.1 

1.01 

+0.8 

+0.1 

1.02 

+0.4 

+0.2 

1.02 

+0.5 

+0.2 

1.02 

+0.3 

+0.1 

1.02 

-0.4 

0.0 

0.97 

0.0 

+0.1 

0.99 

+0.4 

+0.2 

L02 

fO.5 

+0.1 

1.03 

+0.4 

+0.2 

L02 

-fO.3 

+0.1 

1.02 

-5.0 

-0.8 

0.71 

-5.0 

-0.8 

0.71 

-5.9 

-0.9 

0.66 

-5.8 

-0.8 

0.67 

-3.8 

-0.6 

0.79 

-3.8 

-0.6 

0.78 

-5.f 

-0.8 

0.68 

-7.4 

-1.0 

0.57 

-2.0 

►0.4 

0.88 

-1.0 

-0.2 

0.94 

-1.2 

-0.2 

0.9S 

0.0 

0.0 

1.00 

-0.2 

-0.2 

0.99 

-0.6 

-0.1 

0.99 

-0.6 

-0.2 

0.97 

+L0 

0.0 

L06 

+2.2 

+0.2 

1.18 

+2.1 

+0.3 

1.12 

+3.2 

+0.4 

1.18 

+3.2 

+0.4 

I  1.20 

+4.6 

+0.6 

1.27 

+2.8 

+0.4 

L16 

+9.4 

+L4 

/   1.64 
J         - 
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1  ■ 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
paas. 

1 

a 

Me 

an. 

Tropic. 

Mean 

(Mn). 

%? 

Neap 

(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 
Inter- 

Tropic 
range. 

Predic- 
tlona. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

h.m. 

h.m. 

h.  m. 

h.  m. 

feet. 

fed. 

./■«*. 

ffet. 

feet. 

feeL 

h.m. 

feet. 

feet. 

feet 

o 

\ 

2  60 

903 

2  46a 

908a 

8.9 

11.8 

6.5 

9.3 

0.7 

0.5 



0.9 

5.9 

4.6 

16.0 

2 

8  10 

9  82 

3  07a 

938a 

9.4 

12.7 

5.9 

10.0 

0.7 

0.6 



0.9 

6.4 

6.0 

15.0 

8 

3  20 

9  42 

3  16a 

9  45a 

6.7 

8.9 

4.1 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

16.0 

4 

266 

906 

2  52a 

9  10a 

8.0 

10.6 

4.9 

8.4 

0.7 

0.6 



0.8 

6.2 

4.2 

16.0 

6 

2  66 

905 

2  61a 

9  10a 

8.9 

11.7 

5.6 

9.3 

0.7 

0.6 

0.9 

5.8 

• 

4.6 

14.6 

6 

307 

9  14 

3  04a 

9  18a 

9.3 

12.8 

6.8 

9.8 

0.7 

0.6 

0  47 

0.9 

6.2 

4.8 

14,6 

7 

336 

9  47 

3  81a 

9  52a 

6.8 

8.3 

3.9 

6.6 

0.6 

0.4 

0.7 

4.2 

3.3 

14.5 

8 

360 

10  08 

3  46a 

10  13a 

9.6 

12.6 

5.9 

10.0 

0.7 

0.6 

0.9 

6.3 

5.0 

14.6 

9 

425 

10  44 

4  21a 

10  49a 

9.6 

12.7 

6.9 

10.0 

0.7 

0.5 

0.9 

6.4 

5.0 

14.6 

10 

335 

963 

3  32a 

9  57a 

12.7 

16.8 

7.8 

12.8 

0.7 

0.5 

0.9 

8.4 

6,3 

14.5 

11 

338 

10  06 

885a 

10  09a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

14.6 

12 

4  14 

10  67 

4  11a 

1101a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.3 

6.3 

14.6 

13 

436 

11  28 

482a 

•  11  32a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.3 

14.5 

14 

4  61 

11  56 

4  49a 

11  69a 

13.7 

18.1 

8.4 

18.8 

0.8 

0.6 

0.9 

9.0 

6.8 

14.5 

15 

5  17 

0  10 

5  14a 

0  14a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.8 

6.8 

14.5 

16 

680 

0  12 

6  27a 

0  16a 

11.6 

15.3 

7.1 

11.7 

0.7 

0.5 

0.9 

7.6 

6.8 

14.5 

17 

325 

942 

822a 

9  46a 

10.0 

13.2 

6.2 

10.1 

0.6 

0.4 

0.8 

6.6 

6.0 

14.5  1 

18 

3  27 

9  22 

325a 

9  26a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0  67 

0.9 

8.3 

6.3 

14.5  . 

19 

346 

956 

3  42a 

969a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.3 

14.6 

20 

323 

926 

820a 

980a 

12.4 

16.2 

7.7 

12.5 

0.7 

0.6 

1  15 

0.9 

8.1 

6.2 

14.5 

21 

300 

923 

2  57a 

9  27a 

12,7 

16.8 

7.8 

12.8 

0.7 

0.5 

0.9 

8.4 

6.3 

15.0 

22 

820 

9  44 

8  17a 

9i8a 

9.6 

12.7 

5.9 

9.7 

0.6 

0.4 

0.8 

6.4 

4.8 

15.0 

23 

320 

942 

3  17a 

946a 

10.9 

14.4 

6.7 

11.0 

0.7 

0.4    

0.8 

7.2 

6.4 

15.0 

24 

3  18 

9  40 

3  15a 

944a 

11.1 

14.7 

6.8 

11.2 

0.7 

0.4 

0.8 

7.4 

5.5 

16.5 

26 

300 

9  21 

2  67a 

9  26a 

9.5 

12.6 

5.8 

9.6 

0.6 

0.4    

0.8 

6.3 

4.7 

15.5 

26 

8  05 

9^6 

802a 

930a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

'        0.9 

8.4 

6.3 

16.5 

27 

300 

9  21 

2  67a 

925a 

12.6 

16.6 

7.7 

12.6 

0.7 

0.5 

0.9 

8.2 

6.2 

15.5 

28 

835 

966 

332a 

10  00a 

12.6 

16.6 

7.7 

12.7 

0.7 

0,6 

0.9 

8.3 

6.3 

15.5 

29 

4  18 

10  39 

4  16a 

10  43a 

12.9 

17.0 

7.9 

13.0 

0.7 

0.5 

0.9 

8.6 

6.4 

16.5 

80 

500 

11  28 

4  67a 

11  32a 

12.3 

16.3 

7.6 

12.4 

0.7 

0.5 

0.9 

8.2 

6.1 

16. » 

31 

660 

12  28 

6  47a 

12  32a 

12.6 

16.5 

7.7 

12,6 

0.7 

0.6 

0.9 

8.2 

6.2 

15.0 

32 

8  16 

938 

8  12^1 

9  42a 

12.6 

.  16.6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.3 

6.3 

15.5 

33 

325 

9  47 

3  22a 

9  61a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

16.5 

84 

330 

953 

3  27a 

9  67a 

12.7 

16.6 

7.8 

12.8 

0.7 

0.5 

0.9 

8.4 

6.3 

15.6 

36 

345 

10  08 

8  42a 

10  12a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.3 

6.3 

16.0 

36 

6  47 

12  11 

544a 

12  15a 

12.0 

16.8 

7.4 

12.1 

0.7 

0.6 

0.9 

7.9 

6.0 

15.5 

87 

400 

10  23 

8  57a 

10  27a 

12.3 

16.2 

7.6 

12.4 

0.7 

0.6 

0.9 

8.1 

6.1 

16.0 

38 

330 

953 

3  27a 

9  57a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

16.0 

39 

386 

958 

332a 

10  02a 

12.8 

16.9 

7.9 

12.9 

0.7 

0.6 

0.9 

8.4 

6.4 

16.0 

40 

320 

9  46 

3  17a 

950a 

12.6 

16.7 

7.7 

12.'7 

0.7 

0.6 

0.9 

8.4 

6,3 

16.5 

41 

326 

950 

8  22a 

954a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.5 

o;9 

8.3 

6.3 

16.0 

42 

306 

9  32 

3  03a 

936a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.5 

0.7 

6.9 

5,0 

16.0 

43 

309 

9  86 

3  07a 

9  40a 

10.4 

13.8 

6.3 

10.6 

0.6 

0.6 

0.7 

6.9 

6.0 

16.0 

44 

300 

9  27 

2  68a 

9  81a 

9.7 

12.9 

5.9 

9.9 

0.6 

0.4 

0.7 

6.4 

4.7 

16.6 

45 

300 

927 

258a 

9  31a 

9.8 

13.0 

6.0 

10.0 

0.6 

0.6 

0.7 

6.5 

4.8 

16.5 

46 

3  15 

943 

2  13a 

9  47a 

11.6 

15.3 

7.1 

11.8 

0.7 

0.5 

0.8 

7.6 

6.6 

16.5 

47 

320 

946 

2  18a 

9  60a 

11.5 

15.2 

7.0 

11.7 

0.7 

0.6 

0.8 

7.6 

6.6 

16.6 

48 

305 

934 

203a 

988a 

10.0 

13.3 

6.1 

10.2 

0.6 

0.5 

0.7 

6.6 

4.8 

16.5 

49 

804 

9  31 

302a 

935a 

8.4 

11.1 

5.1 

8.6 

0.6 

0.4 

0.7 

5.6 

4.1 

16.6 

60 

825 

963 

323a 

966a 

18.0 

17.2 

7.9 

12.8 

0.7 

0.6 

0.8 

8.6 

i.t 

17.0 

61 

820 

948 

3  18a 

9  51a 

13.8 

18.3 

8.4 

13.6 

0.7 

0.5 

0.9 

9.2 

16.5 

52 

385 

10  02 

383a 

10  06a 

13.7 

18.2 

8.8 

13.5 

0.7 

0.6 

0.9 

9.1 

6.8 

17.0 

53 

323 

9  45 

8  21a 

948a 

14.7 

19.6 

9.0 

14.6 

0.8 

0.4 

1  06 

0.9 

9.8 

7.2 

17.0 

64 

3  80 

965 

328a 

9  58a 

14.6 

19.3 

8.9 

14.4 

0.8 

0.6 

0.9 

9.6 

71 

17.0 

66 

8  45 

10  10 

34Sa 

10  13a 

14.6 

19.2 

8.8 

14.3 

0.8 

0.6 

0.9 

9.6 

7.1 

17.0 

56 

8  85 

10  00 

333a 

10  03a 

14.8 

18.9 

8.7 

14.1 

0.8 

0.6 

0.9 

9.4 

7.0 

17.0 

67 

4  00 

10  25 

868a 

10  28a 

15.6 

20.6 

9.5 

15.4 

0.8 

0.6 

0.9 

10.3 

7.6 

17.0 

58 

435 

11  00 

433a 

11  03a 

16.6 

22.0 

10.1 

16.4 

0.8 

0.6 

0.9 

11.0 

8.1 

16.5 

59 

440 

11  06 

4  38a 

11  08a 

16.5 

21.9 

10.0 

16.3 

0.8 

0.6 

0.9 

11.0 

8.1 

16.5 

1  «« 
i60 

500 

1126 

458a 

11  28a 

17.4 

23.1 

10.6 

17.2 

0.8 

0.6 

1.0 

11.6 

8.6 

16.6 

61 

5  10 

11  36 

608a 

11  38a 

17.6 

23.3 

10.7 

17.4 

0.8 

0.6 

1.0 

11.6 

8.6 

16.6 

62 

6  16 

11  40 

5  18a 

11  43a 

18.7 

24.8 

11.4 

18.5 

0.9 

0.6 

1.0 

12.4 

9.2 

16^0 

63 

5  25 

11  60 

623a 

11  53a 

17.1 

22.7 

10.4 

16.9 

0.8 

0.6 

0.9 

11.4 

8.4 

1«.0 

,  64 

i 

6  35 

12  00 

638a 

12  02a 

22.7 

30.4 

13.3 

22.2 

0.8 

0.9 

1.1 

16.2 

11.1 

16.0 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (West  CoAflT)-Cont'd. 

FR  A  NCB— continued. 

Engliah  C/ton7i«{— Continued. 

Brehat 

Lizard  rieux 

Paimpol 

Portneux 

Blnic  Harbor 

L4ffu6  or  Port  de  St.  Brieuo 

Danouet 

Erqiiy 

St.Malo 

Cancale 

Granville 

Regneville 

St.  Germain 

Carteret 

DIelette 

Chauscy  Islands 

Les  Minquiers 

St.  Holier,  Jersey  Island 

St.  Peter  Port,  Guernsey  Island... 
Casquets  Islands 

Aldemev,  Aldemey  Island 

Omonville 

Cherbourg 

Barfleur ^ 

La  Hogue 

Port-en-BesBin 

Courseulles 

Oystrebam : 

Dives 

Havre,  Seine  River 

Honfleur,  Seine  River 

Quilleboeuf ,  Seine  River 

Fdcamp 

St.  Valery-en-Caux 

Dieppe  

Trepor  I 

St.  Valery-sur-Somme 

Boulogne 

Cape  Q  riznez 

Calais 

Gravelines 

Dunkerque 

THB  BRITISH  ISLANDS. 

Scotland,  east  coatl. 


Duncansby  Head. 

Wiclc 

Doomoeh  Road  . . 

Cromarty 

Inverness 


Banff 

Peterlwad... 

Aberdeen 

Stonehaven  . 
Montrose 


Arbroath 

Tay  River  Entrance 

Dundee 

Fife  Ness 

Burntisland,  Firth  of  Forth. 


Alloa,  Firth  of  Forth 

Granton,  Firth  of  Forth 

Edinburgh  (Leith),  Firth  of  Forth. 

Dunbar 

Eyemouth 


North. 

O       I 

48  51 
48  48 
48  47 
48  89 
48  36 

48  32 
48  30 
48  38 
48  39 
48  40 

48  50 

49  00 
49  14 
49  22 
49  33 

48  52 

48  59 

49  10 
49  27 
49  43 

49  43 
49  43 
49  89 
49  40 
49  84 

49  21 
49  20 
49  17 
49  18 


49  29 
49  25 
49  28 
49  46 
49  52 

49  56 
60  04 

50  11 
50  44 

60  52 

50  58 

51  01 
5103 


58  89 
58  26 
57  52 
57  41 
57  28 

57  40 
57  80 
57  09 
66  58 
56  42 

56  83 
56  27 
56  28 
56  17 
56  04 

56  08 
55  59 

55  59 

56  00 
55  52 


West 


O     f 

300 

8  01 

802 

2  49 

2  49 

2  43 

236 

226 

202 

1  51 

1  86 

135 

1  85 

1  47 

1  52 

1  49 

204 

207 

232 

223 

2  12 

1  51 

1  37 

1  16 

1  16 

0  46 

027 

0  15 

005 

A.  m. 
0  12 
0  12 
0  12 
Oil 
Oil 

0  11 
0  10 
0  10 
0  08 
007 

006 
0  06 
006 
007 
0  07 

0  07 
009 
008 
0  10 
0  10 

009 
007 
006 
0  05 

0  a*) 

0  03 
0  02 
0  01 
000 


East. 


006 
0  13 
0  81 
0  22 

0  42 

1  05 
1  22 
1  88 
1  85 

1  35 

1  51 
206 

2  21 


0  00 
0  01 
0  02 
0  01 
0  03 

004 
006 
0  07 
0  06 

006 
0  07 
008 
009 


Wett. 


800 
305 
402 
402 
4  14 

2  81 

1  46 
207 

2  12 
2  26 

285 
2  43 
258 

2  35 

3  14 

3  52 
3  15 
3  10 
2  81 
205 


0  12 
0  12 
0  16 
0  16 
0  17 

0  10 
0  07 
008 
009 
0  10 

0  10 
0  11 
0  12 
0  10 
0  18 

0  15 
0  13 
0  13 
0  10 
0  08 


Brest. 


Brest . 
Brest. 
Brest . 

Brest . 


Brest. 
Brest . 
Brest . 

Brest. 
Brest . 
Brest . 
Brest. 
Brest . 

Brest. 

Brest . 
Brest. 
Brest . 
Brest . 


Brest .. 
Havre . 
Havre . 
Havre . 
Havre . 

Havre . 
Havre . 
Havre . 
Havre . 


Havre. 
Havre . 
Havre . 
Havre. 
Havre . 

Havre. 
Havre . 
Dover  . 
Dover  . 

Dover  . 
Dover . 
Dover . 
Dover . 


Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 


281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
285 
285 
285 
285 

285 
285 
285 
285 


285 
285 
285 
285 
285 


285 
805 
305 

305 
305 
305 
805 


289 
2R9 
289 
289 
289 

289 
289 
289 
289 
289 

289 
289 
289 
289 


289 
289 
289 
289 
289 


Paris  time, 
t'tor  EaA, 


h,  tn. 
+2  04 
+2  06 
+2  09 
+2  10 
+2  12 

+2  10 
+2  06 
+2  08 
+2  10 
+2  08 

+2  15 
+2  22 
+2  27 
+2  85 
+2  47 

+2  21 
+2  13 
+2  36 
+2  41 
+2  49 

+2  49 
-1  55 
-1  27 
-0  44 
-0  45 

-0  40 
-0  21 
-Oil 
-0  02 


000 
+0  07 
+0  84 
+1  04 
+1  29 

+1  55 
+2  04 
+0  37 
+0  18 

+0  17 
+0  88 
+0  57 
+0  55 


h.  nt. 
+2  07 
+2  09 
+2  12 
+2  15 
+2  20 

+2  24 
+2  22 
+2  27 
+2  84 
+2  34 

+2  87 
+2  39 
+2  41 
+2  44 
+2  59 

+2  33 
+2  06 
+2  80 
+2  39 
+2  47 

+2  47 
-3  07 
-2  24 
-1  32 
-1  24 

-1  11 
-0  46 
-0  15 
-0  07 


000 
+0  04 
+0  19 
+0  49 
+1  22 

+1  38 
+1  35 
+0  23 
+0  04 

+0  03 
+0  24 
+0  26 
+0  07 


Oreentffich  time, 

-4  26 
-3  16 
-2  82 
-2  37 


-1  61 

-1  45 
-1  42 
-115 
-1  04 
+0  04 


-0  38 

-0  06 

+0  21 

-0  08 

+0  14 

+120 

+0  10 

000 

-0  05 

000 

-4  29 
-3  19 
-2  85 
-2  40 
-1  51 


-1  48 
-1  45 
-1  18 
-1  07 
+0  01 

-0  41 
-0  09 
-0  18 
-0  06 
+0  11 

+1  17 
+0  07 
000 
-0  08 
—0  08 


\ 
Mean  Low 
Water  Springs, 

feet, 
+  9.4 
+11.0 


+10.4 
+10.1 
+  9.0 

+10.8 
+10.4 
+11.6 
+14.2 
+14.5 

+15.0 
+13.2 
+12.2 
+  9.8 
+  6.2 

+13.2 
+13.2 
+10.1 
+  5.6 

-  3.6 

-  2.2 

-  6.6 

-  4.4 

-  5.0 
"  3.8 

-  2.4 

2.4 

-  1.4 

-  1J» 


0.0 
+  0.3 
-11.6 
+  0.7 

+  8.8 

+  4.2 
+  5.2 
+  8.6 
+  5.6 

+  2.4 

+  2.0 
+  0.2 
-  1.8 


-  6.6 

-  5.4 
-4.7 

-  2.2 

-  3.6 

-  6.4 

-  4.0 

-  3.7 

-  1.8 

-  2.0 

-  1.9 

-  0.2 

-  1.6 

-  1.2 
+  0.2 

+  1.4 
0.0 
0.0 

-  1.4 

-  1.6 


feet. 
+1.4 
+1.6 
+1.6 
+1.6 
+1.4 

+1.6 
+1.6 
+1.8 
+2.2 
+2.7 

+2.2 
+2.0 
+1.8 
+1.4 
+1.0 

+2.0 
+2.0 
+1.5 
+0.8 
+0.6 

-*0.2 
-0.6 
-0.4 
^0.4 
-0.2 

0.0 
-0.2 
-0.2 
-0.2 


0.0 
+0.1 
-1.4 
+0.1 
+0.6 

+0.6 
+0.8 
+1.6 
+1.4 

+1.0 
+0.8 
+0.6 
+0.4 


-0.6 
-0.6 
-0.6 
-4).  2 
-0.4 

-0.6 
-0.8 
-0.7 
-0.4 
-0.4 

-0.6 
-0.2 
-0.4 
-0.4 
-0.2 

-0.2 
-0.2 
0.0 
-0.4 
-0.4 
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Interval. 


Range  of  tide. 


Mean. 


HWI.     LWI, 


Tropic. 


HHWI.      LLWI, 


Mean 

(Mn). 


Spring 
(S«f). 


Neap 

(Np). 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


LWQ. 


Diurnal  wave. 


Mean  sea  level! 
alx)ve  plane  of- 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


We»t. 

o 
16.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
16.5 
16.6 

15.5 
15.5 
15.5 
15.5 
15.5 

15.5 
15.5 
16.0 
16.0 
16.0 

16.0 
16.0 
15.5 
15.5 
15.5 

15.0 
15.0 
15.0 
15.0 


14.5 
14.5 
14.6 
14.5 
14.5 

14.5 
14.5 
14.5 
14.5 

14.5 
14.5 
14.5 
14.5 


19.0 
19.0 
19.0 
19.0 
19.0 

18.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.5 
18.0 
18.0 
18.0 
18.0 


7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 


30 
31 
32 
33 
34 


87 
'  38 


I  40 

141 
42 


43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

53 
54 
55 
56 
57 

58 
59 
60 
61 
62 


533 
585 
538 
540 
542 

540 
5  87 
539 
543 
542 

650 

5  57 
602 
607 

6  21 

555 
546 
609 
6  12 
620 

6  21 

7  01 
780 

8  14 
813 

820 

8  40 
853 

9  01 


903 
909 
935 
10  06 
10  29 

10  54 
1102 

11  88 
11  18 

11  17 
11  89 
11  59 
1158 


10  00 

11  10 
11  50 
1145 

005 

0  18 
024 
050 
100 
207 

125 
156 
222 
200 
2  14 

8  18 
2  10 
200 

1  58 
205 


h.  m. 
1158 
12  00 
12  03 
12  07 
12  12 

12  16 
12  15 
12  20 
004 
006 

009 
Oil 
0  13 
0  15 
030 

004 
12  01 
000 
0  07 
0  15 

0  16 
100 

1  44 

2  37 
2  45 

300 
326 
358 
407 


4  14 
4  17 

4  31 
502 
533 

5  48 

5  44 

6  12 
5  52 

5  51 

6  IS 
6  16 
558 


3  47 

4  57 
537 
532 

6  17 

680 
686 
702 

7  12 

8  19 

787 
806 
8  34 
8  12 
826 

930 
822 
8  15 
8  10 
8  17 


A.  m. 
5  81a 
533a 
586a 
588a 
5  40a 

588a 
535a 
5  87a 
5  41a 

5  40a 

548a 
555a 
600a 
605a 

6  19a 

553a 

5  44a 

6  07a 
608a 
6  16a 

6  17a 
6  57a 
726a 
8  10a 
809a 

8  16a 
8  37a 
850a 
8  58a 


900a 

906a 

9  81a 

10  03a 

10  26a 

10  51a 

10  59a 

11  36a 
11  16a 

11  15a 
11  87a 
11  57a 
11  66a 


956a 
11  05a 
11  55a 
11  40a 

0006 

0  135 
0  195 

0  455 
0555 
2025 

1205 

1  515 

2  176 
1  156 
2096 

3  136 
2056 
1  516 
1  536 
2006 


h.  m. 
12  00a 
12  02a 
12  05a 
12  09a 
12  14a 

12  18a 
12  170 
12  22a 
0066 
0  076 

0  116 
0  136 
0  156 
0  176 
0826 

0066 
12  03a 
0026 
0  196 

0  276 

0286 

1  126 

1  556 

2  496 

2  576 

8  126 

3  266 
3586 

4  076 


4  146 

4  176 
4326 
5026 
5336 

5  486 

5  446 

6  146 
5546 

5536 
6  156 
6  186 
6006 


3506 
5006 

5  406 
5356 
6206 

6336 

6  896 
7066 

7  15^ 
8226 

7406 

8  116 
8  376 
8  156 
8296 

9836 
9256 
8  186 
8  136 
8206 


feet. 
22.8 
24.0 
23.6 
28.3 
22.4 

23.8 
23.6 
24.6 
26.8 
27.5 

«7.4 
25.9 
25.1 
23.0 
2U.0 

25.9 
25.9 
23.3 
19.4 
11.6 

12.8 
11.4 
13.2 
12.7 
13.8 

14.9 
15.2 
16.0 
16.0 


17.8 
17.5 
7.2 
17.9 
20.6 

20.9 
21.7 
22.0 
19.4 

16.6 
16.2 
14.6 
12.9 


7.8 
7.3 
8.0 
10.1 
8.9 

7.5 
8.9 
9.2 
10.9 
10.7 

10.8 
12.8 
11.1 
11.4 
12.7 

13.7 
12.5 
12.2 
11.2 
11.1 


feet. 
30.5 
82.2 
31.7 
31.8 
30.0 

31.9 
31.7 
33.0 
86.0 
36.8 

36.7 
84.7 
33.7 
30.8 
26.8 

34.7 
34.7 
31.2 
26.0 
15.5 

17.2 
15.2 
17.6 
17.0 
18.5 

20.0 
19.8 
20.8 
20.8 


22.5 
22.8 
9.4 
23.3 
26.8 

27.3 
28.3 
28.5 
25.2 

21.5 
21.0 
19.0 
16.8 


9.8 
9.9 
10.8 
18.7 
12.0 

10.1 
11.2 
11.7 
13.8 
18.6 

13.7 
15.5 
14.1 
14.4 
16.1 

17.8 
15.8 
16.0 
14.2 
14.0 


feeL 
18.3 
14.0 
13.8 
13.6 
13.1 

13.9 
13.8 
14.4 
15.7 
16.1 

16.0 
15.2 
14.7 
13.5 
11.7 

15.2 
15.2 
18.6 
11.5 
6.9 

7.6 
6.8 
7.8 
7.5 
8.2 

8.9 
9.7 
10.2 
10.2 


11.0 
11.1 
4.6 
11.4 
13.1 

13.3 
13.8 
14.5 
12.8 

11.0 
10.7 
9.6 
8.5 


4.2 
4.2 
4.6 
5.9 
5.2 

4.4 
6.1 
6.4 
7.5 
7.4 

7.5 

8.5 
7.7 
7.9 
8.8 

9.5 
8.6 
8.4 
7.7 
7.7 


feet. 
22.3 
28.5 
28.1 
22.8 
21.9 

23.8 
28.1 
24.1 
26.8 
27.0 

26.9 
26.4 
24.6 
22.5 
19.5 

25.4 
25.4 
22.8 
19.7 
11.8 

18.0 
11.6 
13.4 
12.9 
14.0 

15.1 
16.2 
17.1 
17.1 


18.4 
18.7 
7.9 
19.1 
21.8 

22.1 
22.9 
21.5 
19.0 

16.2 
15.8 
14.2 
12.5 


8.5 
8.6 
9.4 
13.9 
10.5 

8.8 
10.1 
10.5 
12.4 
12.2 

12.3 
18.9 
12.6 
12.9 
14.4 

15.5 
14.2 
14.0 

12.7 
12.6 


fed, 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.9 
0.9 

•0.9 
0.9 
0.8 
0.8 
0.8 

0.9 
0.9 
0.8 
0.6 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.8 
0.3 
0.8 


0.4 
0.4 
0.2 
0.4 
0.4 

0.4 
0.4 
0.6 
0.5 

0.5 
0.5 
0.5 
0.4 


0.6 
0.6 
0.7 
0.7 
0.7 

0.6 
0.7 
0.7 
0.7 
0.7 

0.7 
0.8 
0.7 
0.7 
0.8 

0.8 
0.8 
0.6 
0.7 
0.7 


feet. 
0.9 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
0.9 
1.2 
0.9 

1.0 
0.9 
1.0 
1.0 
1.0 

1.1 
0.8 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 

1.0 

1.0 
1.0 
0.7 
0.6 

0.6 
0.6 
0.5 
0.5 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.8 
1.2 
1.2 
1.8 

1.3 
1.3 
1.8 
1.2 
1.2 


A.  m. 


239 


3  16 


4  18 


925 


feet 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
3.2 
1.2 
1.1 
1.0 

1.2 
1.2 
1.1 
1.8 
hO 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
0.9 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
l.p 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 

1.1 
1.5 
1.2 
1.2 
1.6 

1.7 
1.5 
1.9 
1.2 
1.2 


feet 
15.2 
16.1 
15.8 
15.6 
15.0 

16.0 
15.8 
16.5 
18.0 
18.4 

18.4 
17.4 
16.8 
15.4 
18.4 

17.4 
17.4 
15.6 
13.0 
8.8 

8.6 
7.6 
8.8 
8.5 
9.2 

10.0 
9.9 
10.4 
10.4 


11.2 
11.4 
4.7 
11.6 
13.4 

13.6 
14.2 
14.2 
12.6 

10.8 
10.5 
9.5 
8.4 


4.9 
5.0 
5.4 
6.8 
6.0 

5.0 
5.6 
5.8 
6.9 
6.8 

6.8 
7.8 
7.0 
7.2 
8.0 

8.6 
7.9 
8.0 
7.1 
7.0 


feet. 
11.2 
11.7 
11.5 
11.4 
11.0 

11.6 
11.5 
12.0 
13.2 
13.5 

13.4 
12.7 
12.3 
11.8 
9.8 

12.7 
12.7 
11.4 
10.0 
6.0 

6.6 
5.9 
6.8 
6.6 
7.1 

7.7 
8.2 
8.7 
8.7 


9.3 
9.4 
4.1 
9.6 
11.1 

12.2 
11.6 
10.7 
9.5 

8.1 
7.9 
7.1 
6.3 


4.2 
4.3 
4.7 
6.9 
5.2 

4.4 
5.0 
5.2 
6.2 
6.1 

6,2 
7.0 
6.3 
6.5 
7.2 

7.8 
7.1 
7.8 
6.3 
6.2 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differenceii. 


Time. 


HW.         LW 


Height. 


HW.      LW. 


I 

BAtio 

Of 
raAg€& 


EUROPE  (West  Coast)— Confd. 

THE  BRITISH  ISLANDS— COUttnUed. 

England,  east  coaet. 

Berwick 

Holy  Island 

Blyth 

North  Shields 

Tyne  River  Entrance 


Newcastle,  Tyne  River. 

Sunderland 

Seaham , 

West  Hartlepool 

Whitby 


Scarborough 

PileyBay 

Flamborough  Head , 

Bridlington , 

Great  Grimsby,  Humber  River. , 

HuLi^  Humber  River , 

Goole,  Humber  River , 


Spurn  Point,  Humber  River. 

Boston  Dock , 

Lynn  Deep 

Wells  Harbor , 

BlakeneyBar 


Yarmouth  Road 

Lowestoft 

OrfordNess 

Harwich 

Nore  (light  vessel),  Thames  River. 


SHEERNE88,  Thames  River . 
Chatham,  Thames  River . . . 
Gravesend,  Thames  River.. 
Woolwich,  Thames  River . . 
Greenwich,  Thames  River . 


London  Docks,  Thames  River 

London  Bridge,  Thames  River 


North. 

O      I 

65  46 
65  41 
65  08 
56  01 
55  01 

64  67 
64  65 
64  60 
64  41 
64  80 

64  17 
64  12 
•54  07 
54  05 
63  84 
53  44 
53  41 


63  35 

62  67 

63  01 
62  67 
52  58 

52  85 
52  29 
52  05 
61  56 
51  29 

51  27 
6123 
51  26 
51  29 
61  28 


51  29 
51  30 


Margate 61  23 

Ramsgate 51  20 

Deal 61  14 

England,  south  coast.  i 

Dover I  51  07 

Folkestone I  51  05 

Dungeness '  50  55 

RyeBav 50  56 

Hastings !  50  51 

Beachy  Head 50  44 

Newhaven i  50  47 


Brighton 

Shoreham 

Littlehampton  . 

SelseaBill 

Portsmouth 


Calshot  Castle 

Southampton 

Cowes,  Isle  of  Wight 

Bembridge  Point.  Isle  of  Wight . 
Yarmouth,  Isle  of  Wight 


Christchurch 

Poole  Entran  ce 

Portland  Breakwater  . 

Brldport 

Lyme  Regis 


Exmouth 

Teignmouth 

Torquay,  Torbay . 
Dartmouth 


'  04     Start  Point . 


50  49 
50  50 
50  48 
50  44 
50  47. 

50  49 
60  64 
50  45 
50  41 
50  41 

50  44 
50  40 
50  84 
50  42 
50  43 

50  37 
50  82 
50  27 
50  21 
50  13 


West. 


1  59 
1  50 
130 
1  26 
1  25 

186 
1  21 
1  19 
1  12 
0  37 

Sfr 

006 
0  12 
0  05 
020 
053 


h,  m. 
008 
007 
006 
006 
006 

006 
005 
005 
005 
002 

0  02 
0  01 
000 
0  01 
000 
0  01 
004 


East. 

0  07 
000 

0  26 
050 

1  00 

1  44 
1  45 
1  34 
1  19 
0  48 

0  45 
030 
€•22 
004 
000 

West. 

0  03  I 
007  I 


000 
000 
002 
003 
004 

007 
007 
006 
005 
003 

0  03 
0  02 
0  01 
000 
000 


000 
000 


East. 


1  23 
125 
1  25 


0  06 
006 
0  06 


1  19 
1  12 
058 
0  47 
0  86 
0  13 
004 

West 

008 
0  15 
0  32 

0  47 

1  06 

1  17 
1  24 
1  18 
1  04 
1  31 

1  46 

1  56 

2  26 
2  45 

2  56 

3  26 
330 
3  32 
334 
3  38 


0  05 
0  06 
0  04 
0  03 
0  02 
0  01 
0  00 


0  01 
0  01 
002 
003 
004 

0  05 
006 
006 
0  04 
0  06 

007 
0  08 
0  10 
Oil 
0  12 

0  14 
0  14 
0  14 
0  14 
0  15 


Sheemess 
Sheemess 
Sheerness 
Sheemess 
Sheemess 

Sheemess 
Sheemess 
Sheemess 
Sheemess 
Sheemess 

Sheemess 

Sheei 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Sheemess 

Sheemess 

Sheemess 

Sheerness 

Sheemess 

Sheemess 

Sheemess  ..:.. 

Sheemess 

Sheemess 

London  Bridge 


London  Bridge . 
London  Bridge . 


Sheemess 

Sheemess 

Sheemess 

Dover  

Dover 

Dover  

Dover 

Dover 

Dover  

Dover  

Dover 

Dover  

Dover  

Dover 

Dover 

Dover 

Dover 

Dover 

Dover 

Dover  

Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 
Portland  Br'kw  . 

Brest 

Brest 

Brest 

Brest 

Brest 


297 
297 
297 
291 
291 

297 
297 
297 
297 
297 

297 
297 
298 
296 
293 


298 
293 
293 


297 
297 
297 
297 
297 

297 
297 
297 
297 
801 


801 
801 


297 
297 
297 


806 
305 
305 
805 
305 
805 
805 


305 
805 
305 
805 
805 

806 
305 
305 
805 
305 


309 
309 
809 
309 

281 
281 
281 
281 
281 


GreenvHchUme. 
h.ni. 


A.  fit.. 
+  206 
+  2  16 
+  300 
+  306 
+  8  03 

+  8  17 
+  806 
+  808 
+  8  18 
+  326 

+  8  52 
+  400 
-140 
-180 
-084 
000 
+  120 


-0  44 

+  020 
-0  12 
+  0  47 
+  0  16 

+  8  47 
+  929 
+10  48 
+11  40 
+  006 

000 
+  0  48 
+  0  43 
+  0  51 
—  0  14 


007 
000 


-  1  07 

-  1  16 

-  1  37 


000 
-Oil 
-0  32 
+  004 
-0  22 
+  0  06 
+  0  38 


+  0  03  I 
+  0  22 
+  009  I 
+  035 
+  082  I 

+  022 
+  2  08 
+  0  07 
-009 

-  1  07 

+  3  .36 

+  1  37 

000 

-0  25 

-  0  09 

+  2  39 
+  209 
+  2  14 
+  2  24 
+  1  50 


+  223 

+  2  34 
+  8  18 
+  824 
+  8  21 

+  835 
+  824 
+  826 
+  883 
+  8  44 

+  409 
+  4  16 
-165 
-147 
-0  62 
000 
+  1  12 


-  1  02 
+  002 
-080 
+  029 
-002 

+  868 
+  9  40 
+10  69 
+11  51 
+  0  17 

0  00 
+  059 
+  054 
+  1  27 
-0  44 


084 
000 


-036 

-  0  12 

-  0  42 


000 

-  1  11 

-  1  32 
-066 

-  1  22 
-054 
-022 


-0  57 
-038 

-  0  51 
-0  25 

-  1  28 

-0  38 
+  1  03 
-053 

-  1  09 

-  2  07 

+  3  57 

+  1  68 

0  00 

-  1  04 

-  0  48 

+  2  80 
+  200 
+  205 
+  2  15 
+  141 


Mean  Low 
Water  Sprinffs. 

feet 

-  1.8 

-  L8 


-  1.8 

-  2.0 
L6 

1.4 

-  2.8 
-2,3 

-  2.7 

L8 

-  1.4 
LI 

-  4.0 
4.0 

-  LO 
0.0 
6.7 


-  1.6 
+  0.4 
+  2.2 

-  7.6 

-  4.9 

-  9.8 

-  9.5 

-  8.0 

-  6.0 

-  L4 

0.0 
+  LO 
+  1.4 
+  L4 

-  2.0 


0.5 
0.0 


-  1.6 

-  0.9 

-  1.1 


0.0 
+  0.9 
+  2.4 
+  2.6 
+  4.4 
+  0.9 
+  0.9 


+  0.6 

-  0.9 

-  2,6 

-  2.8 

-  4.9 

-  4.2 

-  6.3 

-  6.8 

-  4.4 
-10.6 

-  1.4 

-  0.1 
0.0 

+  3.8 
+  4.0 

-  7.7 

-  6.0 

-  6.4 

-  4.8 
4.2 


feeL 
+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.2 

0.0 

0.0 

-0.1 

+0.1 

+0.2 
+0.2 
-0.2 
-0.2 
+0.2 
0.0 
-0.6 


0.0 
+0.4 
+0.6 
-0.6 
-0.8 

-LI 
-1.0 
-0.9 
-0.6 
-0.2 

0.0 
+0.1 
+0.1 
+0.1 
-0.1 


0.0 
0.0 


+0.1 
-0.3 
+0.2 


0.0 
+0.7 
+L0 
+1.0 
+1.2 
+0.7 
+0.7 


+0.8 
+0.6 
+0.2 
+0.8 
0.0 

0.0 
-0.1 
-0.2 

0.0 
-0.8 

-0.2 
+0.1 
0.0 
+1.0 
+L0 

-LI 
-0.8 
-0.8 
-0.8 
-0.6 
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55 

10  00 

56 

800 

57 

6  21 

58 

5  65 

59 

6  10 

60 

6  15 

61 

5  45 

62 

550 

63 

6  00 

M 

525 

003 

11  58 

12  03 
12  13 
11  38 


feet. 

feet. 

7.5 

13.3 

7.6 

13.8 

7.5 

13.8 

7.4 

13.1 

7.6 

13.4 

Great 
tropic 

(Gc). 


Tropic  diurnal 
Inequality. 


13.7 
12.9 
12.9 
12.7 
13.4 

13.7 
14.2 
12.6 
12.6 
15.2 
17.0 
10.2 


14.7 
16.5 
18.1 
9.4 
11.8 

5.8 
6.1 
7.6 
10.6 
18.9 

15.0 
16.2 
16.6 
16.6 
17.4 


18.9 
19.3 


13.3 
14.8 

13.8 


16.9 

16.9 

18.4 

18.6 

20.1  i 

16.9 

16.9 


16.6 
15.0 
13.6 
13.8 
11.5 

12.8 
11.2 
10.5 
12.0 
6.2 


3.5 
4.4 
5.1 

7.6 
7.8 

8.2 

9.7  I 
10.1  ! 
10.7 
11.3  i 


HWQ. 


feet. 
0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.8 
0.8 
0.9 
0.9 
0.7 


0.9 
0.9 
0.9 
0.7 
0.7 

0.3 
0.3 
0.4 
0.4 
0.4 

0.3 
0.5 
0.6 
0.5 
0.4 


0.4 
0.4 


0.4 
0.6 
0.4 


0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 


Q.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.3 

0.6 
0.7 
0.7 
0.9 
0.9 

0.6 
0.6 
0.7 
0.7 
0.7 


LWQ. 


Diurnal  wave. 


Tropic 

HW      Tropic 
inter-  '  range. 

val. 


feet. 
1.5 
1.5 
1.6 
1.5 
1.5 

1.6 
1.5 
1.5 
1.6 

1.6 

1.6 
1.7 
1.8 
1.8 
1.9 
2.0 
1.6 


1.9 
2.0 
2.1  I 
1.5 
1.7 

1.0 ; 

1.0 
1.2 
1.4 
1.6 

1.7 
1.7 
1.8 
1.8 
1.6 


1.7 
1.7 


1.0 
1.1 
1.0 


0.7 
0.5 
0.6 
0.6 
0.6 
0,6 
0.5 


0.5 
0.4 
0.4 
0.4 
0.4 

0.5 
0.4  j 
0.3  I 
0.5 
0.3 

0.5 
0.6 
0.8 
0.8 
0.8 

0.4 
0.4 
0.4 
0.4 
0.4 


11  16 


13  42 


7  05 


856 


6  52 


feet. 
1.2 
1.2 
1.2 
1.2 
1.2 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.9 
2.0 
1.6 


1.9 
2.0 
2.1 
1.5 

1.7 

1.0 
1.0 
1.2 
1.4 
1.6 

1.7 
1.7 
1.8 
1.8 
1.4 


8  00 


3  30  I 


1.4 

1.4 


1.1 
1.2 
1.1 


0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 


0.7 
0.6 
0.6 
0.6 
0.5 

0.6 
0.6 
0.5 
0.6 
0.4 

0.8 
0.9 
0.9 
1.2 

1.2 

0.6 
0.7 
0.7 
0.7 
0.8 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feci. 
7.5 
7.5 
7.5 
7.4 
7.6 

7.8 
7.2 
7.2 
7.1 
7.5 

7.8 
7.9 
7.9 
7.9 
9.6 
10.0 
6.4 


9.2 
10.4 
11.4 

5.9 

7.4 

2.9 
8.1 
8.9 
5.6 
7.6 

8.5 
8.9 
9.1 
9.1 
9.4 


10.2 
10.4 


7.6 
7.9 
7.9 


9.1 
9.9 
10.8 
10.9 
11.9 
9.9 
9.9 


9.8 
8.9 
7.9 
8.1 
6.6 

7.0 
6.4 
6.1 
6.9 
3.4 

2.4 
3.2 
3.2 
5.6 
5.7 

5.4 
6.4 
6.7 
7.0 
7.4 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 


feet. 
6.8 
6.8 
6.8 
6.7 
6.8 

7.0 
6.6 
6.6 
6.6 
6.9 

7.0 
7.3 
6.4 
6.4 
7.8 
8.8 
5.2 


7.6 
8.4 
9.2 
4.8 
6.0 

3.0 
3.2 
4.0 
5.6 
7.8  i 

7.8 
8.4 
8.6 
8.6 
9.0 


9.7 
10.0 


6.8 
7.5 
7.0 


8.5 
8.4 
9.2 
9.3 
10.0 
8.4 
8.4 


8.3 
7.4 
6.6 
6.8 
6.7 

5.2 
4.8 
4.6 
5.1 
2.5 

1.7 
2.2 
2.6 
8.8 


4.0 
4.S 
5.0 
6.3 
5.6 


West. 
o 
17.5 
17.5 
17.0 
17.0 
17.0 

17.0 
17.0 
17.0 
17.0 
16.6 

16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 


16.6 
15.5 
15.5 
15.0 
15.0 

16.0 
16.0 
16.0 
16.0 
18.0 

15.0 
15.0 
15.0 
15.0 
15.6 


15.5 
16.5 


14.5 
14.5 
14.6 


14.5 
14.5 
15.0 
15.0 
15.0 
15.0 
15.0 


15.0 
15.0 
15.5 
15.5 
15.5 

16.0 
16.0 
16.0 
15.5 
16.  C 

16.0 
16.0 
16.5 
16.5 
16.5 

17.0 
17.0 
17.0 
17.0 
17.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time. 


Standard  port  for 
reference. 


Name. 


Page. 


Tidal  differences. 


Time. 


HW.         LW 


Height. 


HW.      LW. 


Ratio 

of 
range& 


EUROPE  (West  Coaw)— Cont'd. 

THE  BRITISH  ISLANDS— Continued. 

England,  toutk  cocuf— Continued. 

Bolt  Head 

Plymouth  Breakwater 

De  vonport 

EaAt  Looe 

Fowey 


Mevagissey 

Truro,  town  quay . 

Falmouth 

H  el  ford  Entrance  . 
Coverack 


Lizard  Head 

Penzance 

St.  Agnes  Island,  Scilly  Islands . 
St.  Mary  Island, Scilly  Islands... 
Tresoow  Island.  Scilly  Islands  . . 


En^nd,  ipcst  cocul. 


Cape  Cornwall 

St.  Ives 

Towan  or  New  Quay  . 

Padsto  w  Bay 

Boscastle 


Budehaven 

Lundy  Island 

Appledore,  Torridge  River . 
Bideford,  Torridge  River. . . 
Barnstaple,  Taw  River 


Ilfracombe,  Bristol  Channel 

Lynmouth,  Bristol  Channel 

Minehead,  Bristol  Channel 

Bridgewater  Bar,  Bristol  Channel . 
Brldgewater,  Bristol  Channel 


Flatholm  Island,  Bristol  Channel.. 
Weston-super-Mare,  Bristol  Chan.. 

Bristol,  Avon  River 

Chfepstow,  Severn  River 

Gloucester,  Severn  River 

Newport,  Severn  River 


Wales. 


Cardiff,  Bristol  Channel 

Nash  Point.  Bristol  Channel . . . 

Swansea,  Bristol  Channel 

Worms  Head,  Bristol  Channel . 
Carmarthen,  Towy  River 


Caldv  Island 

St.  Anns  Head,  Milford  Haven. 

Pembroke,  Milford  Haven 

Smalls  Lieht-House 

Fishguard 


Cardigan 

New  Quay... 
Aberystwith. 
Aberdovey  . . 
Barmouth . . . 


Pwllheli 

Bardsey  Island 

Carnarvon,  Menai  Strait . 
Beaumaris,  Menai  Strait . 

Holyhead 

Trwyn-Du  Point 

Air  Point,  Dee  River 


North, 
o  / 
60  12 
60  20 
60  22 
60  20 
80  20 

60  16 
60  15 
60  08 
60  06 
60  02 

49  58 

50  07 
49  54 
49  66 
49  67 


50  OS 
60  12 
60  25 
60  84 
60  41 

60  60 

51  10 

61  03 
5100 
6104 

61  12 
51  13 
61  13 
61  12 
51  07 

5123 
61  20 
61  26 
61  87 
51  51 
51  34 
I 


51  28 
61  24 
5187 
6183 
61  60 

51  88 
51  40 
51  41 
5143 

51  69 

52  05 
52  13 
52  24 
52  33 
52  43 

52  54 

52  45 

53  07 
53  16 
53  19 
53  19 
53  20 


England,  tteat  coast— Continued. 


Chester,  DeeRiver 

Helbre  island,  Mersey  River. 

Liverpool,  Mersey  River 

Northwest  Light  Vessel 

Formby  Point 


53  11 
53  22 
53  24 
63  31 
53  32 


848 
409 
4  10 
429 
488 


WesL 

h.m. 
0  15 
0  17 
0  17 
0  18 
0  19 


4  47 
604 
504 
606 
6  07 

5  13 
582 
621 

6  19 
622 


o  43 
528 
605 
455 
4  43 

434 
4  40 
4  12 
4  13 
403 

407 
360 
328 
3  03 
300 

307 
259 
286 
2  39 
2  17 
2  69 


3  10 
333 
356 

4  19 
4  19 

4  41 

5  10 
456 
5  40 
4  57 

4  89 
4  20 
406 
403 
404 

426 
4  48 
4  19 
4  OS 
4  37 
4  02 
3  19 


255 
3  18 
300 
3  31 
3  11 


0  19 
020 
020 
020 
0  20 

0  21 
022 
025 
025 
025 


023 
0  22 
020 
020 
0  19 

0  18 
0  19 
0  17 
0  17 
0  16 

0  16 
0  15 
0  14 
0  12 
0  12 

0  12 
0  12 
0  10 
0  11 
0  09 
0  12 


0  13 
0  14 
0  16 
0  17 
0  17 

0  19 
0  21 
0  20 
023 
020 

0  19 
0  17 
0  16 
0  16 
0  16 

0  18 
0  19 
0  17 
0  16 
0  18 
0  16 
0  13 


0  12 
0  13 
0  12 
0  14 
0  13 


Brest. 
Brest. 
Brest. 
Brest. 
Brest. 

Brest. 
Brest. 
Brest. 
Brest. 
Brest. 

Brest. 
Brest. 
Brest. 
Brest. 
Brest. 


Brest. 
Brest . 
Brest. 
Brest. 
Brest. 

Brest . 
Brest. 
Brest. 
Brest. 
Brest. 

Brest. 
Brest . 
Brest . 
Brest. 
Brest. 

Brest. 
Brest. 
Brest. 
Brest. 
Brest. 
Brest. 


Brest. 
Brest. 
Brest. 
Brest. 
Brest. 

Brest. 
Brest. 
Brest. 
Brest . 
Brest. 

Brest. 
Brest . 
Brest. 
Brest . 
Brest . 


Brest 

Brest 

Brest 

Brest 

Brest 

Liverpool. 
Liverpool. 


Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 
Liverpool. 


281 
281 
281 
281 
281 


281 
281 
281 
281. 

281 

281 
281 
281 
281 


281 
281 
281 
281 

281 
281 
281 
281 
281 

2S1 
281 
281 
281 
281 

281 
281 
281 
281 
281 
281 


281 
281 
281 
281 
281 

281 

281 
281 
281 
281 

281 
281 
281 
281 
281 

281 
281 
281 
281 
281 
313 
313 


313 
813 
313 
813 
318 


Cfreenwich  time. 


h.  m. 
+165 
+147 
+157 
+1  88 
+129 

+1  19 
+1  18 
+1  10 
+1  00 
+0  50 

+1  16 
+0  62 
+0  50 
+0  47 
+0  42 


+0  48 
+1  02 
+0  58 
+0  56 
+1  29 

+1  58 
+1  29 
+2  12 
+2  17 
+2  41 

+1  56 
+2  15 
+2  84 
+2  67 
+4  07 

+3  02 
+3  00 
+3  20 
+3  36 
+5  49 
+3  22 


+3  06 
+2  84 
+2  11 
+2  18 
+1  57 

+2  09 
+2  12 
+2  11 
+2  13 
+3  05 

+3  13 
+3  47 
+3  51 
+4  01 
+4  16 

+4  03 
+3  53 
+5  47 
-5  44 
-5  57 
-0  42 
-0  15 


+129 
-0  18 
000 
-0  04 
-0  86 


h.m. 
+1  46 
+1  38 
+148 
+1  29 
+120 

+1  10 
+109 
+1  01 
+0  51 
+0  41 

+1  07 
+0  43 
+0  41 
+0  38 
+0  33 


+0  39 
+0  53 
+0  49 
+0  46 
+1  20 

+149 
+1  20 
+2  03 
+2  08 
+2  32 

+147 
+2  06 
+2  25 
+2  48 
+3  58 

+2  58 
+2  51 
+8  11 
+3  27 
+5  40 
+3  13 


+2  59 
+2  50 
+2  02 
+2  04 

+148 

+2  00 
+2  03 
+2  06 
+2  04 
+2  66 

+3  04 
+3  38 
+8  42 
+3  62 
+4  07 

+3  54 
+3  44 
+5  88 
-5  53 
-6  06 
-1  14 
-0  47 


+0  82 
-0  28 
000 
-0  26 
-107 


Mean  Low 
WaterSpringt. 

feet. 
0.7 


feet. 

-  4.5 
8.8 

-  3.6 
2.5 

-  4.2 

-  3.8 

-  8.4 
3.4 
8.8 
4.6 

-  4.8 

-  8.1 

-  3.2 

-  3.2 
3.1 


L2 
+  1.2 
+  L8 
+  2.3 
+  2.4 

+  3.0 
+  6.6 
+  3.0 

-  8.0 

-  7.9 

+  6.9 
+  9.8 
+11.4 
+13.8 

-  1.2 

+16.2 
+15.6 
+10.5 
+16.3 
-12.4 
+16.2 


+14.9 
+11.9 
+  6.9 
+  5.0 
+  5.7 

+  5.2 
+  4.1 
+  2.8 
+  1.8 

-  6.4 

-  6.7 

-  5.8 

-  4.6 

-  4.7 

-  4.6 

-  4.0 

-  4.0 

-  3.4 
+  3.4 

-  3.2 

-  4.5 

-  2.0 


-15.4 

-0.6 

0.0 

-  1.9 

-  1.4 


-0.6 
-0.6 
-0.3 
-0.6 

-0.6 
-L2 
-0.4 
-0.6 
-0.6 

-0.6 
-0.6 
-0.4 
-0.4 
-0.5 


-0.4 
0.0 
0.0 

+0.1 
0.0 

+0.2 
+0.6 
+0.2 
-0.6 
-L3 

+0.7 
+L0 
+1.2 
+L6 
-0.4 

+1.8 
+L8 
+1.1 
+1.9 
-1.8 
+1.8 


+1.7 
+1.8 
+0.7 
+0.4 
+0.5 

+0.4 
+0.3 
+0.2 
-0.1 
-LO 

-LI 
-LO 
-0.8 
-0.9 
-0.8 

-0.8 
-0.8 
-0.6 
+0.2 
-0.6 
-0.8 
0.0 


-L6 

0.0 

0.0 

+0.1 

+0.2 
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31 
32 
33 
34 

a^ 

36 


40 

;  41 
;  42 

43 

I  44 

45 

46 

47 

48 

.49 

I  60 

51 


53 
54 
55 
56 
57 
58 


59 
60 
61 
G-2 
63 


Interval. 


Mean. 


HWI.     LWI. 


530 
520 
530 
5  10 
500 

460 
448 
440 
430 
420 

445 
4  20 
4  15 
4  12 
407 


4  15 
480 
428 
425 
500 

580 
500 

5  45 
560 

6  15 

580 
560 
6  10 

6  85 

7  45 

6  40 

6  88 

7  00 
7  15 
980 
7  00 


6  45 
6  10 
645 

5  46 
680 

540 

6  41 
5  41 

5  40 
686 

6  44* 

7  20 
7  25 
7  35 
7  50 

735 
7  24 
920 
10  15 
10  00 
10  10 
10  40 


000 
10  37 
10  56 
10  50 
10  20 


h.  m. 
11  48 
1188 
11  43 
11  23 
11  18 

11  03 
1101 
10  63 
10  48 
10  88 

10  58 
10  33 
10  28 
10-25 
10  20 


10  28 
10  43 
10  41 


Tropic. 


HHWI.      LLWI, 


10  88 

11  13 

11  43 

11  18 

1158 

12  03 

008 

11  43 

12  03 

12  23 

028 

133 

028 

026 

048 

103 

8  18 

0  48 

038 

028 

11  58 

1159 

11  43 

11  63 

11  54 

11  68 

11  63 

023 

032 

1  08 

1  13 

1  23 

1  38 

1  23 

1  12 

3  08 

408 

8  48 

358 

428 

548 

4  47 

5  16 

4  48 

408 

h.  f». 
628a 
6  18a 
528a 
508a 
458a 

4  48a 
444a 
4  37a 
4  27a 
4  17a 

4  42a 
4  17a 
4  12a 
4  09a 
404a 


4  10a 
425a 
4  23a 
4  20a 

4  55a 

526a 
456a 

5  41a 

5  45a 
609a 

6  26a 

5  46a 
606a 

6  Sla 
740a 

6  36a 

6  34a 
656a 

7  llo 
922a 
656a 


6  41a 
606a 
5  41a 
5  42a 
626a 

536a 
536a 
5  37a 
535a 
629a 


7  14a 
7  19a 
729a 
7  44a 

729a 
7  IHa 
9  15a 
10  11a 
955a 
10  06a 
10  36a 


-0  066 
10  34a 
10  53a 
10  47a 
10  17a 


A.  m. 
11  47a 
11  86a 
11  46a 
11  26a 
11  17a 

1106a 
11  05a 
10  67a 
10  46a 

10  87a 

11  02a 
10  87a 
10  32a 
10  29a 
10  24a 


10  33a 
10  47a 
10  45a 

10  42a 

11  17a 

11  47a 

11  17a 

12  02a 
12  08a 

0096 

11  47a 

12  06a 
12  26a 

0  266 
1386 

0  316 
0  296 

0  516 

1  066 
3  256 
0  516 


0  366 
0266 

12  01a 
12  03a 
11  47a 

11  57a 

11  68a 

12  02a 
11  67a 

0296 

0386 

1  136 
1  186 
1  286 
1  436 

1  286 
1  176 

3  136 

4  076 

3  536 

4  036 
4  336 


5  566 

4  506 

5  186 
4  616 
4  116 


Range  of  tide. 


Mean 
(Mn). 


feet, 
10.9 
11.5 
11.6 
12.5 
11.1 

11.4 
7.5 
11.8 
11.4 
10.7 

10.6 
12.1 
11.9 
11.9 
12.1 


13.8 
16.0 
16.5 
16.9 
17.1 

17.6 
20.7 
17.5 
12.3 
8.1 

20.9 
23.4 
24.8 
26.9 
13.8 

29.0 
28.5 
24.1 
29.1 
4.2 
29.0 


27.9 
25.8 
20.9 
19.3 
19.9 

19.5 
18.5 
17.4 
16.1 
9.4 

9.1 
9.9 
10.9 
10.9 
10.9 

11.4 
11.5 
12.0 
17.9 
12.2 
17.1 
19.3 


7.6 
20.7 
21.3 
19.3 
19.6 


Spring 

(8g). 


feet. 
14.5 
15.3 
15.4 
16.7 
14.8 

15.2 
10.0 
15.8 
16.2 
14.3 

14.2 
16.1 
15.9 
16.0 
16.1 


17.9 
20.8 
21.4 
21.9 
22.0 

22.8 
26.9 
22.7 
16.0 
10.5 

27.1 
30.4 
32.2 
35.0 
17.9 

37.6 
37.0 
31.8 
37.8 
6.4 
37.7 


86.2 
82.8 
27.1 
25.0 
26.8 

26.3 
24.0 
22.6 
20.9 
12.2 

11.8 
12.9 
14.2 
14.1 
14.2 

14.8 
14.9 
15.6 
23.2 
15.8 
21.9 
24.8 


9.8 
26.2 
26.7 
25.0 
25. 5  1 


Neap 

(Np). 


feet. 
6.6 
7.0 
7.1 
7.6 
6.8 

7.0 
4.6 
7.2 
7.0 
6.6 

6.5 
7.4 
7.3 
7.3 
7.4 


9.0 
10.4 
10.7 
11.0 
11.1 

11.4 
18.5 
11.4 
8.0 
5.8 

13.6 
15.2 
16.1 
17.5 
9.0 

18.9 
18.5 
15.7 
18.9 
2.7 
18.9 


18.1 
16.4 
13.6 
12.5 
12.9 

12.7 
12.0 
11.3 
10.5 
6.1 

5.9 
6.4 
7.1 
7.1 
7.1 

7.4 
7.5 
7.8 
11.6 
7.9 
11.5 
12.9 


5.1 
14.1 
14.6 
12.7 
12.9 


Oreat 
tropic 

(Gc). 


feet. 
11.0 
11.6 
11.7 
12.6 
11.2 

11.5 
7.6 
11.9 
11.5 
10.8 

10.7 
12.2 
12.0 
12.0 
12.2 


13.2 
15.3 
15.8 
16.2 
16.2 

16.9 
20.0 
16.8 
11.7 
7.6 

20.1 
22.6 
24.0 
26.1 
13.2 

28.1 
27.6 
23.3 
^.2 
3.9 
28.1 


27.0 
24.4 
20.1 
18.4 
19.0 

18.7 
17.7 
16.7 
15.4 
8.9 

8.6 
9.4 
10.4 
10.4 
10.4 

10.8 
10.9 
11.4 
17.2 
11.6 
18.6 
20.9 


8.6 
22.5 
22.9 
21.0 
21.3 


Tropic  diurnal    ninm^i  wrvp 
inequality.       Diurnal  wave. 


Mean  sea  level 
above  planeof— 


HWQ. 


0.7 
0.7 
0.7 
0.7 

0.7 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 

1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.8 
0.8 
0.8 
0.9 
0.8 
1.0 
1.1 


0.7 
1.2 
1.1 
1.0 
1.0 


LWQ. 


feet. 
0.4 
0.4 
0.4 
0.5 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.5 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 

1.0 
1.1 
1.1 
1.1 
0.8 

1.2 
1.2 
1.1 
1.2 
0.4 
1.2 


1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.8 
0.8 
0.8 
0.9 
0.8 
1.0 
1.1 


0.7 
1.3 
1.1 
1.0 
1.0 


Tropic 
HW 

Inter- 
val. 


h.  m. 


7  35 
760 


Tropic 
range. 


feet. 
0.7 
0.7 
0.7 
0.8 
0.7 

0.7 
0.6 
0.8 
0.7 
0.7 

0.7 
0.8 
0.8 
0.8 
0.8 


1.2 
1.2 
1.3 
1.3 
1.3 

1.3 
1.4 
1.3 
1.1 
0.9 

1.4 
1.5 
1.6 
1.6 
1.2 

1.7 
1.7 
1.5 
1.7 
0,6 
1.7 


1.7 
1.6 
1.6 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.0 

1.0 
1.0 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.3 
1.1 
1.4 
1.6 


0.9 
1.6 
1.5 
1.4 
1.4 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
the  com 


feeL 
7.2 
7.6 
7.7 
8.4 
7.4 

7.6 
6.0 
7.9 

7.6  , 
7.2  I 

7.1 
8.0 
8.0 
8.0 
8.0 


9.0 
10.4 
10.7 
11.0 
11.0 

11.4 
13.4 
11.4 
8.0 
5.2 

18.6 
15.2 
16.1 
17.6 
9.0 

18.8 
18.6 
15.6 
18.9 
2.7 
18.8 


18.1 
16.4 
13.6 
.  12.5 
12.9 

12.6 
12.0 
11.3 
10.4 
6.1 

5.9 
6.4 
7.1 
7.0 
7.1 

7.4 
7.4 
7.8 
11.6 
7.9 
11.0 
12.4 


4.9 
13.1 
13.4 
12.5 
12.8 


feet. 
5.4 
5.7 
5.8 
6.2 
5.5 

6.7 
8.7 
6.9 
6.7 
6.3 

6.3 
6.0 
6.9 
6.9 
6.0 


6.5 
7.6 
7.9 
8.1 
8.1 

8.4 
10.0 
8.4 
5.8 
3.8 

10.0 
11.3 
11.9 
13.0 
6.6 

14.0 
13.7 
11.6 
14.0 
1.9 
14.0 


13.4 
12.2 
10.0 
9.2 


9.4 
9.8 
8.3 
7.6 
4.4 

4.3 
4.7 
5.1 
5.1 
5.1 

5.4 
5.5 
6.7 
8.6 
6.8 
9.3 
10.6 


4.3 
11.3 
11.5 
10.5 
10.7 


We»L 

o 
17.0 
17.0 
17.0 
17.6 
17.5 

17.5 
17.5 
17.5 
17.5 
17.5 

17.5 
18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
17.6 
17.6 

17.5 
17.5 
17.5 
17.5 
17.6 

17.5 
17.6 
17.0 
17.0 
17.0 

17.0 
17.0 
16.5 
16.6 
16.5 
17.0 


17.0 
17.0 
17.5 
17.5 
17.5 

18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
17.6 
17.5 
17.5 

18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
17.5 


17.5 
17.6 
17.5 
17.5 
17.5 
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TABLE  3.— TIDAL  DIFFERENCES 


Station. 


55    ' 


EUROPE  (West  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— COntlUUed. 

England,  toest  ocxut— Continued. 


Stanner  Point,  Rlbble  River  . 

Preston,  Ribble  River 

Fleetwood,  MorecambeBay.. 

Lancaster,  Lune  River 

Barrow,  Plel  Harbor 


Whitehaven,  Solway  Firth . 
Workington,  Solwav  Firth . 

Maryport,  Solway  Firth 

Silloth,  Solway  Wrth 

Port  Carlisle,  Solway  Firth. 


JtUo/Man. 


Ayre  Point . 

Ramsey 

Douglas 

Castletown . 
Peel 


Scotland,  toest  coast. 


Lati- 
tude. 


North, 

o  / 

63  45 
63  46 

63  56 

64  03 
64  07 

54  83 
64  89 
64  48 
64  62 
64  66 


64  26 
54  19 
54  09 
54  04 
64  14 


54  58 

55  04 

64  60 
54  51 
54  67 

54  43 
54  38 

54  60 

55  00 
55  81 

55  28 

56  38 

65  57 
55  66 
55  54 


Glasgow,  Clyde  River 65  62 

Inverary,  Loch  Fyne 66  14 

Campbelton 55  26 

Mull  of  Cantyre !  56  19 

Port  Ellen,  Islay  Island '  56  37 

Crinan i  66  06 

■  66  04 

66  25 
56  87 
56  29 

56  48 

57  01 
57  14 
57  17 
57  24 


Bamkirk  or  Annan  Foot 

Dumfries,  Nith  R.,  Solway  Firth. 

Kirkcudbright 

Wigton 

Newton  Stewart 


Port  William 

Mull  of  Galloway 

Port  Patrick 

Loch  Ryan 

Lamlash,  Firth  of  Clyde  . 


Ayr,  Firth  of  Clvde 

Ardrossan,  Firtn  of  Clyde. 
Greenock,  Firth  of  Clyde. 
Dumbarton.  Clyde  River.. 
Renfrew,  Clyde  River 


Geographic  position. 


Standard  port  for 
reference. 


Longitude. 


Schallasaig,  Colonsay  Island . 

Oban,  Firth  of  Lome 

Tobermory,  Isle  of  Mull. 
Heynish,  Tiree  Island... 


Loch  Moldart 

Loch  Nevis 

Kyle  Rhea,  Isle  of  Skye  . 
Kyle  Akin.  Loch  Alsh... 
Portree,  Isle  of  Skye 


LochTorridon 57  36 

Poolewe,  Loch  Ewe 57  47 

Ullapool,  Loch  Broom ;  57  66 

Lochlnver 58  09 

LochLaxford 58  24 

Scotland,  north  coast.  . 

Cape  Wrath I  58  38 

LochEriboll 58  82 

68  81 
58  37 
68  40 


I»ch  Tongue . 

Thurso , 

Stroma  Island,  south  side  . . 

IreUmd,  east  coast. 


Red  Bay 

Maiden  Rocks 

Belfast 

Donaghadee 

Killard  Point,  Lough  Strangford... 


55  03 

54  66 
54  40 
54  39 
54  18 


Arc. 


Time. 


West. 


8  01 

2  42 
800 
248 

3  14 

386 
885 
380 
324 
3  18 


422 
422 
4*28 
489 
442 


3  16 
386 
403 
426 

4  28 

483 

4  51 
507 

5  09 
505 

4  38 
4  49 
4  46 
4  83 

425 

4  14 
505 
536 

5  48 

6  13 

638 
6  10 
628 
604 
6  64 

563 
5  49 

5  40 
544 

6  11 

6  49 
5  40 
5  14 
5  17 
508 


600 
4  39 
4  24 
3  32 
3  07 


603 
644 
5  49 
5  32 
5  82 


I 


h.m. 
0  12 

on 

012 

oil 

018 

0  14 
0  14 
0  14 
0  14 
0  13 


0  17 
0  17 
0  18 
0  19 
0  19 


0  13 
0  14 
0  16 
0  18 
0  18 

0  18 
0  19 
020 
0  21 
020 

0  19 
0  19 
0  19 
0  18 
0  18 

0  17 
0  20 
0  22 
0  23 
026 

022 
0  25 
0  22 
0  24 
0  28 

0  24 
0  23 
0  23 
023 
0  25 

023 
0  23 
0  21 
0  21 
0  21 


020 
0  19 
0  18 
0  14 
0  12 


0  24 
023 
023 
0  22 
0  22 


Name. 


jPage. 


Liverpool. . 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool. . 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool. . 
Liverpool.. 
Liverpool.. 

Greenock. . 
Greenock. . 
Greenock.. 
Greenock.. 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 
Greenock.. 

Greenock.. 
Greenock. . 
Greenock.. 
Greenock. . 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock. . 

Greenock. . 
Greenock.. 
Greenock., 
(xreenock. . 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock . . 
Greenock.. 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


813 
313 
818 
313 
313 

818 
813 
818 
818 
818 


813 
813 
313 
313 
813 


817 
317 
317 
317 
317 

317 
317 
317 
317 
317 

317 
317 
317 
317 
317 

317 
317 
317 
317 
317 

317 
817 
317 
317 
317 

317 
817 
317 
317 
317 

317 
317 
817 
317 
317 


317 
817 
317 
817 
817 


321 
321 
821 
321 
821 


Tidal  differences. 
Time.  Height. 


HW.         LW.        HW.      LW. 


Oreenwich  Umc. 

h.m, 
-0  16 
+0  08 
+0  04 
+0  08 
+1  00 

+0  06 
-0  04 
+0  16 
+0  31 
+180 


+0  04 
+0  09 
+0  10 
+0  09 
+0  07 


+0  25 
+0  01 
-0  48 
-0  25 
+0  05 

-0  46 
-0  89 
-0  43 
-0  40 
-0  08 

-0  04 
-0  09 
000 
+0  45 
+1  16 

+1  34 
+0  07 
-0  11 
-1  20 
+6  37 

+5  19 
+5  52 
+5  54 


I    Mean  Low 
WaterSprings. 


+6  05 

+6  16 
+6  20 
-5  50 
-5  35 
-5  18 

-5  80 
-5  15 
-5  16 
-5  12 
-5  07 

-4  23 
-4  14 
-4  05 
-3  84 
-2  16 

-0  39 
-0  26 
-0  14 
+0  06 
-0  18 


Ratio 

of 
ranges 


A.m. 
-0  48 
-0  24 
-0  28 
-0  24 
+0  28 

SeeL 
-1.6 
-  9.2 
+  0.2 
-16.6 
+  0.6 

feet. 
+0.2 
-0.8 
+0.4 
-1.8 

+a4 

-0  26 
-0  86 
-0  16 
-0  01 
+0  83 

-  1.1 

-  L4 
-2.1 

-  1.4 
-6.5 

+0.8 
+0.2 
+0.1 
+0.2 
-0.6 

-0  28 
-0  23 
-0  22 
-0  23 
-0  28 

-  6.6 

-  6.0 

-  6.0 

-  6.6 

-  9.8 

-0.6 
-0.4 
-0.4 
-0.6 
-LO 

+0  89 
+0  16 
-0  33 
-Oil 
+0  19 

+15.6 
-  4.8 
+10.5 
+  2.5 
+  0.5 

+1.6 
-0.6 
+1.1 
+0.8 
+0.1 

-0  31 
-0  25 
-0  29 
-0  26 
+0  06 

+  6.0 
+  3.2 
+  3.2 

-  0.6 

-  1.3 

+0.8 
+0.4 
+0.4 
-0.1 
-0.2 

+0  10 
+0  05 
000 
+0  69 
+1  29 

-  2.2 

-  2.2 
0.0 

+  1.1 
+  0.4 

-0.2 
-0.2 

0.0 
-0.1 

0.0 

+148 
+0  21 
+0  03 
-106 
+5  51 

0.0 

-  1.4 

-  2.4 

-  6.6 

-  5.8 

0.0 
-0.2 
-0.2 
-0.6 
-0.6 

+5  82 
+6  05 
+6  07 
+6  19 
+6  18 

-  4.9 

-  0.4 
+  1.4 
+  1.4 

-  0.5 

-0.5 
0.0 
+0.2 
+0.2 
+0.1 

+6  29 
+6  33 
-5  87 
-5  22 
-6  06 

+  2.1 
+  2.8 
+  8.4 
+  3.9 
+  8,2 

+0.3 
+0.4 
+0.4 
+0.6 

+a4 

-6  17 
-6  02 
-5  02 
-4  59 
-4  54 

+  3.2 
+  2,8 
+  2.8 
+  2.6 
+  8.2 

+0.4 
+0.4 
+0.4 
+0.8 

+a4 

-4  10 
-4  01 
-3  52 
-3  84 
-2  03 

+  8.7 
+  3.2 
+  3.2 
+  2.1 
-  2.1 

+0.5 
+0.4 
+0.4 
+0.8 
-0.1 

W. 

-0  26 
-0  13 
-0  25 
+0  15 
-0  05 

-6.8 

-  8.6 

-  L2 
+  0.4 
+  3.0 

-0.8 
-0.6 
-0.8 
-0.1 
+0.1 
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Inten-al. 


Mean. 

S  I" 

=  1  HWI.      LWI. 


37 


A.  m. 

10  40 

11  05 
11  00 
11  06 
11  55 

11  00 

10  60 

11  10 
11  25 

0  00 


10  65 

11  00 
11  00 
10  68 
10  66 


12  15 
11  50 
11  00 
11  20 
11  50 

11  00 
11  06 
11  00 
11  02 
11  36 


39 

6  20 

40 

5  15 

41 

6  30 

42 

6  35 

4a 

5  50 

44 

606 

45 

6  20 

!  46 

6  10  1 

I47 

6  25  • 

1^ 

6  27 

I49 

6  30  . 

50 

6  35 

51 

7  20 

.% 

7  30 

53 

740 

M 

8  15 

56 

935 

56 

10  15 

57 

10  30 

58 

10  42 

59 

11  00 

60 

10  40 

11 40 : 
11 35 1 
11 44 

005 
0  35 

0  55 
11  50 
11  30 
10  20 

4  50 

4  35 

5  05  ; 
5  10 


h.  m. 
4  28 
4  53 
4  48 
4  53 
6  43 

4  48  ' 
4  38 

4  68  I 

5  13 
5  48 


4  43 
448 
4  48 
4  46 
4  44 


6  03 
5  38 

4  48 
508 

5  38 

4  48 
4  53 
4  48 

4  50 
623 

6  28 

5  23  t 

6  18  I 
6  18  I 

6  48 

7  08 
638 
6  18 
4  08 

11  03 


Tropic. 


HHWI.  :  LLWI 


h.  m. 

10  37O 

11  Ola 
10  67a 

10  59a 

11  52a 

10  57a 

10  47a 

11  07a 
11  22a 

-0  046 


10  51a 
10  66a 
10  56a 
10  54a 
10  52a 


12  13a 
11  46a 

10  58a 

11  17a 
11  47a 

1158a 
11  03a 
10  57a 

10  59a 

11  32a 

11  36a 
11  31a 
11  41a 
0  02h 
0  326 

0  526 
11  47a 
11  26a 
10  15a 

4  446 


11  42 

11  47 

12  02  I 
12  17  • 

0  07  I 

12  22  i 
0  12  I 
0  14  I 
0  17 
0  22  ! 


1  07  ! 
1  17  I 
1  27  ; 
1  49  I 
3  22  , 


4  03  I 
4  18  I 
4  06 
4  48 
4  28  , 


10  47 

4  30& 

11  17. 

5  016 

11  22 

5  086 

11  32 

5  186 

11  27 

5  126 

5  27ft 
5  336 

5  48/> 

6  036 
6  186  ' 

6  086  . 
6  236  , 
6  256 
6  286  I 

6  aab  ' 


7  18(1 

1  116 

7  28a 

1  226 

7  38a 

1  326 

8  13a 

i  536 

9  31a 

3  286 

Mean  sea  level 
above  planeof— 


6.8 
7.2 
7.5 

7.8 
7.4 

7.4 
7.2 
7.2 
7.0 
7.4 


1.1 

7.7 

1.1 

7.4 

1.1 

7.4 

1.0 

6.8 

0.8 

4.5 

10.8 
10.7 
10.5 
10.7 

8.4 


12.2 
2.7 
9.9 


10  lOu 
10  26fj 
10  38a 
10  56a 
10  36a  ' 


4  116 
4  256 
4  116 
4  546 
4  32/> 


1.9 
3.4 
4.7 
5.6  ' 
7.0  ' 


5.9 
6.2 
6.6 
6.7 
6.4 

6.4 
6.2 
6.2 
6.1 
6.4 


6.6 
6.4 
6.4 
5.9 
3.9 


1.8 
3.0 
4.3 
5.0 


Varia- 
tion ot 
the  com- 
pans. 


Wesi. 


v.o 

6.9 

6.1 
5.2 

9.0 

7.7 

7.4 

6.4 

7.4 

6.4 

5.4 

4.8 

4.9 

4.3 

4.i 

3.9 

4.4 

3.9 

5.6 

4.9 

5.0 

4.5 

5.4 

4.8 

5.6 

5.0 

4.8 

4.3 

4.3 

3.8 

2.0 

1.8 

2.4 

2.2 

2.9 

2.6 

5.4 

.   4.8 

6.4 

6.6  i 

6.4 

6.6  i 

6.9 

r,.2, 

17.5 
17.5 
17.6 
17.6 
17.6 

18.0 
18.0 
18.0 
18.0 
18.0 


18.6 
18.6 
18.5 
18.6 
18.5 


18.0 
18.0 
18.5 
18.6 
18.6 

18.6 
18.6 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.5 
19.5 
19.6 
20.0 

19.5 
20.0 
19.5 
20.0 
20.5 

20.0 
20.0 
20.0 
20.0 
20.6 

20.0 
20.0 
20.0 
20.0 
20.0 


20.0 
19.6 
19.5 
19.0 
19.0 


19.5 
19.6 
19.6 
19.0 
19.0 
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TABLE  3.--TIDAL  DIFFERENCES 


station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc.     Time, 


Standard  port  for 
reference. 


Name. 


FiAge. 


Tidal  differences. 


Time. 


HW.         LW. 


Height. 


HW.     LW. 


Ratio 

of 
rangea 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 


EUROPE  (West  Coaot)— Cont'd. 

THE  BRITISH  isLANiw— Continued. 

Ireland^  eatt  coa«£— Continued. 

Strangford 

Newcastle,  Dundrum  Bay 

Cranfleld  Pt.,  Carlingford  Lough.. 

Newry,  Carllngford  Lough 

Dundalk 

Drogheda,  Boyne  River 

Balbriggan 

Howth 

Dublin,  Poolbeg  Light 

Kingstown,  Dublin  Bay 

Bray  Head 

Wlcklow 

Arklow 

Wexford 

Tuskar 

Ireland,  9outh  eoaaL 

Carnsore ,.. 

Coninbeg  Rock,  Saltee  Islands 

Waterford,  Duncannon  Fort 

Dungarvan  Light,  fialllnacourty.. 
Youghal 

Ballycottin 

QUEBNSTOWN 

Kinsale 

Courtmacsherry 

Clona kilty  Bay 

Castletownaend 

Bal  timore 

Cape  Clear 

Crookhaven 

Ireland^  west  coast 

Dunmanus  Harbor 

Castletown,  Bearhaven 

Valentia  Harbor 

Castlemaine 

Dingle 

Smerwick  Harbor 

Tralee 

Carrigaholt,  Shannon  River 

Tarbert,  Shannon  River 

Limerick,  Shannon  River 

Llscanor  Bay 

Kllleany,  Arran  Islands 

Galway 

Kilkieran  Cove 

SlyneHead 

Inishbofln 

Clare  Island,  Clew  Bay 

Westport,  Clew  Bay 

Broadhaven  Harbor 

KillalaBay 

Sligo  Harbor,  Oyster  Island 

Mullaghmore,  Sligo  Bay 

Donegal   

Killybegs 

Lough  Kofismore 

Ireland,  north  coasL 

BallynessBar 

Sheephaven 

Mulroy  Bay  Bar 

Rathmullan,  Lough  Swllly 

Culdaff  Bay 

Moville,  Lough  Foyle 

Londc»TKlerr>',  I^ugh  Foyle 

Coleraine 

Port  Rush 

Ballycastle  Bay 


North. 

O      I 

64  21 
54  11 
64  01 
54  09 
53  69 

58  48 
68  87 
63  24 
58  20 
68  18 

63  11 
62  68 
52  47 
62  19 
52  12 


52  09 
52  02 
52  13 
52  04 
51  67 

61  60 
6161 
6142 
61  36 
51  86 

51  80 
61  28 
61  24 
61  29 


61  80 
51  87 

51  66 

62  08 
62  07 

52  11 
62  16 
62  36 
52  86 

52  39 

62  56 

63  07 

53  14 
53  17 
63  24 

63  87 

53  50 

63  47 

54  13 
54  14 

54  18 

64  27 
64  37 
64  35 
54  47 


55  08 
65  11 
55  15 
65  08 
55  18 

65  10 

54  69 

55  09 
55  13 
65  12 


684 
664 
604 
6  22 
6  18 

6  16 
6  il 
604 
609 
6  08 

6  07 
600 
6  11 
6  28 
6  13 


622 

6  40 
666 

7  83 

7  61 

769 

8  18 
830 
8  40 

8  62 

9  10 
9  24 
932 
943 


9  44 
953 

10  19 
9  43 

10  16 

10  24 
963 
9  41 
922 
888 

9  21 
988 
904 
9  41 
10  14 

10  16 
10  00 
982 
9  53 
9  12 

8  34 
8  26 
807 
8  27 
8  31 


808 
7  53 
7  45 
730 
7  10 

702 
7  21 
6  45 
6  32 
6  15 


WesL 

A.  m. 
022 
0  24 
0  24 


0  25 
025 

025 
025 
024 
025 
026 

024 
0  24 
025 
0  26 
025 


025 
027 
028 
080 
0  31 

082 
083 
0  84 
085 
085 

0  37 
088 
088 
0  39 


0  89 
0  40 
0  41 
0  89 
0  41 

0  42 
0  40 
0  39 
0  37 
085 

0  87 
0  89 
0  36 
0  89 

0  41 

0  41 
0  40 
0  38 
0  40 
0  37 

0  34 
0  34 
0  32 
034 
0  34 


033 
0  32 
0  31 
030 
0  29 

028 
0  29 
0  27 
0  26 
0  26 


Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Queenstown 
Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Queenstown 
Queenstown 

Queenstown 
Queenstown 
Queenstown 
Kingstown . 
Kingstown . 

Kingstown  . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown  . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown  . 
Kingstown  . 


819 
819 
819 
819 
819 

819 
819 
819 
819 
819 

819 
819 
819 
819 
319 


823 
828 
828 
823 

823 
323 
823 
823 
823 


823 
323 
823 


823 
823 
823 
323 
328 


323 
323 
823 
823 

823 
323 
323 
323 
328 

323 
323 
323 
819 
319 

319 
319 
319 
319 
819 


319 
819 
319 
319 
319 

319 
319 
319 
819 
319 


DubUn  time, 
e^tf/WetL 


h.m. 
+1  42 
-0  03 
-0  08 
+0  88 
-0  12 

-0  07 
-0  27 
+0  02 
+0  08 
000 

-0  28 
-0  48 
-3  07 
-8  46 
-6  22 


+1  04 
+0  46 
+0  27 
+0  24 
+0  27 

+0  06 
000 
-0  02 
-Oil 
-0  16 

-0  19 
-0  16 
-0  38 
-0  30 


-0  47 
-0  26 
-0  65 
-0  12 
-0  45 

-0  44 
-0  36 
+0  03 
+0  13 
+1  29 

-0  19 
-0  12 
-0  11 
-0  07 
-0  09 

-0  05 
-0  01 
+0  12 
4-6  39 
+6  66 

+6  52 
+6  47 
+6  45 
+6  45 
+6  49 


+6  51 
+7  00 
+7  07 
+7  08 
+7  17 

+8  31 
+9  26 
+7  47 
+7  29 
+7  43 


h,m. 
+1  80 
+0  10 
+0  05 
+0  61 
+0  01 

+0  06 
-0  14 
+0  16 
+0  01 
000 

-0  10 
-0  80 
-2  64 
-8  83 
-6  09 


+0  61 
+0  83 
+0  14 
+0  11 
+0  14 

-0  07 
000 
-0  15 
-0  24 
-0  29 

-0  82 
-0  29 
-0  61 
-0  43 


000 
-0  89 
-108 
-0  25 
-0  68 

-0  67 
-0  49 
-0  10 
000 
+1  41 

-0  82 
-0  25 
-0  37 
-0  20 
-0  22 

-0  18 
-0  14 
-0  01 
+6  52 
+7  08 

+7  05 
+7  00 
+6  68 
+6  68 
+7  02 


+7  04 
+7  13 
+7  20 
+7  21 
+7  30 

+8  44 
+9  37 
+8  00 
+8  07 
+8  21 


Mean  Lout 
WoUixBprings, 


JeH. 
-0.3 
+3.3 
+4.4 
+2.0 
+3.6 

+0.6 
+L7 
+L7 
+0.7 
0.0 

+0.8 
-L9 
-6.4 
-6.6 
-L9 


-2.9 
+0.6 
+0.2 
+0.2 
+0.4 

-0.8 
0.0 
-0.7 
-1.8 
-1.2 

-L4 
-L9 
-3.0 
-L6 


-2.6 
-2.4 
-L8 
+L7 
-1.4 

-0.8 
0.0 
+1.8 
+L7 
+3.6 

+L1 
+0.9 
+2.8 
+2.6 
+0.8 

-0.2 
-0.2 
+0.4 
-0.8 
-0.9 

+0.1 
0.0 

+0.1 
0.0 

-0.4 


feet, 
-0.2 
+0  4 
+0.5 
+0.3 
+0.4 

+0.1 
+0.2 
+0.2 
+0.1 

ao 

+0.1 
-0.2 
-0.7 
-0.6 
-0.2 


-0.8 
+0.2 
+0.2 
+0.1 
+0.2 

+0.1 
0.0 
0.0 
0.0 

-0.1 

-0.1 
-0.2 
-0.8 
-0.2 


-0.1 
0.0 
+0.1 
+0.7 
+0i2 

+0.3 
+0.4 
+0.6 
+0.7 
+1.8 

+0.6 
+0.6 
+0.7 
+0.8 
+0.6 

+0.3 
+0.3 
+0.6 
+0.4 
+0.3 

+0.6 
+0.4 
+0.5 
+0.4 
+0.4 


+0.2 

+0.4 

+0.4 

+0.4 

+0.4 

+0.4 

+1.0 

+0.6 

-2.2 

+0.2 

-3.2 

0.0 

-2,8 

0.0 

-4.4 

-0.2 

-5.8 

-0.3 

-7.4 

-0.6 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal -wave. 

Mean  sea  level 
above  planeof- 

Varia- 

Mean. 

Tropic. 

Mean 
(Mn). 

X^ 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
inter- 

Tropic 
range. 

Predic- 
Uons. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

S% 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

IVesL 

h.m. 

h.m. 

h.m. 

A.  m. 

feet. 

feet. 

feet. 

/eeL 

feet. 

/eeL 

A.  TO. 

feet. 

feet. 

feet. 

o 

1 

0  15 

608 

0126 

6  065 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4 

0.9 

6.2 

4.8 

19.0 

2 

10  50 

4  88 

10  47a 

4  415 

11.7 

14.6 

8.5 

11.3 

0.7 

0.8 

1.1 

7.8 

5.6 

19.0 

3 

10  45 

433 

10  42O 

4365 

12.6 

15.8 

9.2 

12.2 

0.8 

0.8 

1.1 

7.9 

6.1 

19.0 

4 

1180 

5  18 

11  27o 

5  215 

.   10.6 

13.1 

7.7 

10.1 

0.7 

0.8 

1.0 

6.6 

5.0 

19.5 

5 

10  40 

428 

10  87a 

4  815 

11.9 

14.9 

8.7 

U.5 

0.8 

0.8 

1.1 

7.4 

5.7 

19.5 

6 

10  45 

433 

10  42a 

4865 

9.3 

11.6 

6.8 

8.9 

0.7 

0.7 

1.0 

5.8 

4.4 

19.5 

7 

10  25 

4  18 

10  22a 

4  165 

10.2 

12.8 

7.5 

9.8 

.   0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

8 

10  55 

4  48 

10&2a 

4465 

10.2 

12.7 

7.6 

9.8 

•   0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

9 

11  00 

4  28 

10  57a 

4  315 

9.4 

11.7 

6.8 

9.0 

0.7 

0.7 

1.0 

5.8 

4.6 

19.0 

10 

10  52 

427 

10  49a 

4805 

8^ 

10.9 

6.4 

8.4 

0.7 

0.7 

1.0 

6.4 

4.2 

19.0 

11 

10  30 

4  18 

10  27a 

4  215 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

19.0 

12 

10  10 

858 

10  06a 

4025 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

8.8 

19.0 

13 

745 

1  38 

7  39a 

1895 

8.0 

8.8 

2.2 

2.8 

0.4 

n.4 

0.6 

1.9 

1.4 

19.0 

14 

705 

058 

7  01a 

0  575 

3.9 

4.9 

2.9 

8.7 

0.4 

0.5 

0.6 

2.4 

1.8 

19.0 

16 

580 

11  48 

526a 

1147a 

7.0 

8.8 

5.1 

6.7 

0.0 

0.6 

0.9 

4.4 

8.8 

19.0 

16 

545 

1168 

542a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

0.7 

4.4 

8.5 

19.0 

17 

525 

11  88 

523a 

1140a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5 

0.8 

6.4 

5.1 

19.0 

18 

506 

11  18 

503a 

1120a 

9.5 

12.3 

6.2 

9.8 

0.7 

0.5 

0.8 

6.2 

4.9 

19.0 

19 

500 

11  13 

458a 

11  15a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.6 

0.8 

6.2 

6.0 

19.5 

20 

502 

1115 

500a 

11  17a 

9.7 

12.6 

6.3 

10.0 

0.7 

0.5 

0.8 

6.3 

5.0 

19.5 

21 

440 

10  53 

488a 

10  55a 

9.1 

11.8 

5.9 

9.4 

0.7 

0.5 

0.8 

5.9 

4.7 

19.6 

22 

483 

10  59 

4  81a 

11  Ola 

9.5 

11.9 

6.6 

9.6 

0.7 

0.5 

648 

0.8 

6.0 

4.8 

20.0 

23 

4  30 

10  43 

428a 

10  46a 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5 

0.8 

5.7 

4.5 

20.0 

24 

420 

10  33 

4  18a 

10  35a 

8.2 

10.7 

5.3 

8.5 

0.6 

0.4 

0.7 

5.4 

4.2 

20.0 

25 

4  15 

10  28 

4  18a 

10  30a 

8.4 

10.9 

5.6 

8.7 

0.6 

0.4 



0.7 

6.4 

4.3 

20.0 

26 

4  10 

10  23 

408a 

.     10  25a 

8.2 

10.6 

5.3 

8.5 

0.6 

0.4 



0.7 

6.8 

4.2 

20.0 

27 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

.     8.1 

8.1 

0.6 

0.4 



0.7 

5.0 

4.0 

20.0 

28 

350 

10  03 

8  48a 

10  05a 

6.8 

8.8 

4.4 

7,1 

0.6 

0.4 

0.7 

4.4 

8.6 

20.5 

29 

3  57 

10  10 

355a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

8.9 

20.5 

30 

3  40 

963 

S39a 

955a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4.7 

3.8 

20.6 

31 

400 

10  13 

359a 

10  16a 

7.1 

9.6 

4.1 

7.5 

0.4 

0.7 

0.8 

4.8 

8.9 

20.6 

32 

380 

9  43 

829a 

9  45a 

8.0 

10.8 

4.6 

8.4 

0.4 

0.8 

0.8 

5.4 

4.8 

21.0 

83 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

34 

3  40 

9  53. 

839a 

966a 

7.9 

10.7 

4.6 

8.3 

0.4 

0.8 

0.8 

5.4 

4.8 

21.0 

35 

340 

953 

3  39a 

965a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.6 

21.0 

36 

350 

10  08 

3  49a 

10  05a 

9.1 

12.3 

5.3 

9.5 

0.5 

0.8 

0.9 

6.2 

4.9 

20.5 

37 

430 

10  43 

429a 

10  45a 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9 

1.0 

6.9 

5.4 

20.5 

88 

4  42 

10  55 

4  41a 

10  56a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

39 

600 

0  18 

559a 

0  145 

13.8 

18.7 

8.0 

14.3 

0.6 

1.0 

1.1 

9.4 

7.8 

20.5 

40 

4  10 

10  23 

409a 

10  25a 

10.1 

13.7 

6.9 

10.6 

0.5 

0.9 

1.0 

6.8 

6.4 

20.5 

41 

4  15 

10  28 

4  14a 

10  30a 

9.9 

13.4 

5.7 

10.4 

0.6 

0.9 

1.0 

6.7 

5.2 

21.0 

42 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9 

1.0 

7.6 

5.9 

21.0 

43 

4,20 

10  33 

4  19a 

10  84a 

11.2 

15.1 

6.6 

11.7 

0.5 

0.9 

1.0 

7.6 

6.8 

.    21.0 

44 

4  16 

10  29 

4  15a 

10  30a 

9.8 

18.2 

6.7 

10.3 

0.6 

0.8 

0.9 

6.6 

5.1 

21.0 

45 

420 

10  83 

4  19a 

10  85a 

9.0 

12.1 

5.2 

9.4 

0.5 

0.8 



0.9 

6.0 

4.7 

21.6 

46 

425 

10  38 

4  24a 

10  40a 

9.0 

12.2 

5.2 

9.4 

0.5 

0.8 

0.9 

6.1 

4.7 

21.5 

47 

440 

10  53 

4  89a 

10  55a 

9.4 

12.7 

6.5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

21.0 

48 

450 

11  08 

4  49a 

1105a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8 

0.8 

5.2 

4.0 

21.5 

49 

5  10 

n  23 

609a 

11  25a 

7.6 

10.^ 

4.4 

7.9 

0.4 

0.8 



0.8 

5.1 

4.0 

21.0 

60 

5  10 

11  23 

509a 

1125a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.6 

51 

505 

11  18 

5  04a 

11  20a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

20.5 

52 

505 

U  18 

5  01a 

11  20a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.5 

53 

508 

11  16 

5  02a 

11  18a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

21.0 

54 

507 

11  20 

506a 

11  22a 

8.1 

10.9 

4.7 

8.6 

0.4 

0.8 

0.8 

5.4 

4.2 

21.0 

55 

5  10 

1123 

609a 

11  26a 

8.6 

11.4 

6.3 

9.0 

0.4 

0.8 



0.9 

6.7 

4.5 

21.0 

56 

520 

11  83 

5  19a 

11  36a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0.9 

5.8 

4.6 

20.6 

57 

528 

1141 

5  27a 

11  43a 

8.7 

11.6 

5.3 

9.1 

0.4 

0.8 

0.9 

5.8 

4.5 

20.5 

58 

580 

11  43 

5  29a 

11  46a 

9.3 

12.4 

6.7 

9.7 

0.5 

0.9 

1.0 

6.2 

4.8 

2^.6 
20.5 

59 

5  40 

11  53 

539a 

U  56a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

8.5 

60 

655 

0  43 

6  54a 

0  455 

5.6 

7.5 

3.4 

6.0 

0.3 

0.7 

0.8 

3.8 

8.0 

20.0 

61 

748 

1  35 

7  47a 

1  376 

6.0 

8.0 

8.6 

6.4 

0.8 

0.7 

0.8 

4.0 

8.2 

20.5 

62 

6  12 

000 

6  11a 

0  026 

4.7 

6.2 

2.9 

6.1 

0.3 

0.7 

0.8 

3.1 

2.6 

20.0 

63 

555 

008 

6  54a 

0  106 

3.8 

5.1 

2.3 

4.2 

0.8 

0.7 

0.8 

2.6 

2.1 

20.0 

64 

6  10 

023 

609a 

0256 

2.1 

2.8 

1.8 

2.5 

0.2 

0.6 

0.7 

1.4 

1.3 

20.0 
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Geographic  position. 


Standard  port  for 
reference. 


BtaUon. 


EUROPE  (Wisf  Coast)— Cont'd. 

THE  BRITISH  ISLANDS— Continued 

Hdirides,  or  Western  Isles. 

St.  Kllda  Island 

Barm  Head,  Bemera  Island 

Loch  Sklport.  8.  Uist 

Loch  Bolsdale,  S.  Ulst 

Loch  Maddy,  N.  Ulst 

Monach  Island  Llgh  t 

East  Loch  Tarbert,  Harris  Id 

West  Loch  Tarbert,  Harris  Id 

Stornoway,  Lewis  Island 

Bemera,  Loch  Roag,  Lewis  Id 

Orkney  Islands. 


Lati- 
tude. 


North. 

o     / 

57  48 
66  47 
57  20 
57  09 
57  36 

57  82 
57  51 

57  55 

58  11 
58  U 


Stromness,  Mainland,  or  Pomona  I.'  68  58 
Kirkwall,  Mainland,  or  Pomona  I.. i  56  60 
Otterswlck,  Sanday  Island 60  16 


Shetland  Islands. 

Scaddon,  Fair  Isle 

SumbUTgh  Head.  Mainland  Id.... 

Lerwick,  Mainland  Island , 

Balta,  Unst  Island 

PABOE  ISLANDS. 

Fugl6e  Fiord -.... 

Leervigo  Fiord 

Myggenaes  Fiord ." , 

Buderoe  Fiord 

BBLOIUM.    , 

Nieuport , 

Ofltende , 

Blankenberghe , 

Antwerp,  Scneldt  River 

Liefkensnoek,  Scheldt  River 

NETHBELAMDS,  OR  HOLLAND. 

Vlisslngen  or  FluNhinff,  Schelde  R< 

Ter  Neusen,  Schelde  R , 

Hansweert.  Schelde  R 

Wemeldlnge , 

Zlerlkzee , 

Brouwershaveu 

Hellevoetsluis 

Willemstad 

Dordrecht,  Oude-Maas  R 

Gorlnchem,  Rhine  R 

Rotterdam,  Nicuwe-Maas  R 

Hoek  van  Holland 

Ymulden 

Helder 

VUeland 

Harlingen,  Ztiider  Zee 

Duigerdam,  Zuiderzee , 

West  Terschelling  Light 

Ameland  Island  Light 

Schiermonnlkoog  Island  Light .. 
Delfryl,  Ems  River 

GERMANY. 

North  Sea. 


Bmden,  Ems  River 

Borkum  Island,  Ems  River  Entr . 

Norderaey  Liff  ht 

Wangeroc^  Island,  Jade  R.  Entr. 


59  81 

59  61 

60  09 
60  45 


62  19 
62  15 
62  08 
6142 


51  09 
51  14 
51  19 
51  14 
51  18 


5126 
5121 
51  26 
51  81 
51  88 

51  48 
51  49 
5142 
5148 

51  60 

5165 

61  69 

62  28 

52  68 
68  18 

63  11 

52  23 

53  21 
63  27 
58  29 
63  20 


53  21 

53  85 
53  43 
63  47 


Longitude. 


Arc     Time. 


West. 


885 
7  89 
708 
7  10 
706 

742 
6  45 
665 
622 
650 


8  81 
268 
288 


1.89 
1  16 
1  10 
060 


6  16 
6  43 
728 
700 


h.tn. 
034 
0  31 
029 
029 
028 

0  31 
027 
028 
026 
027 


0  14 
012 
0  10 


007 
0C5 
005 
003 


026 
0  27 
080 
028 


East. 


248 
266 
307 
424 
4  17 


884 
860 
400 
860 
864 

865 

408 
426 
440 
500 

429 
406 
434 
4  46 
404 

624 
459 
6  13 
6  37 
609 
656 


7  11 

6  40 

7  13 
754 


Oil 
0  12 
0  12 
0  18 
0  17 


0  14 
0  15 
0  16 
0  16 
0  16 

0  16 
0  17 
0  18 
0  19 
0  20 

0  18 
0  17 
0  18 
0  19 
020 

0  22 
020 
0  21 
022 
025 
028 


029 
027 
0  29 
0  32 


Name. 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Kingstown . 
Kingstown . 
Kingstown . 


Kingstown  . 
Kingstown . 
Kingstown . 
Kingstown . 


Hamburg. 
Hamburg. 
Hamburg. 
HambuTg. 


Dover . 
Dover . 
Dover . 
Dover . 
Dover . 


Hamburg., 
Hamburg. , 
Hamburg. , 
Hamburg. , 
Hamburg. , 

Hamburg. , 
Hamburg. , 
Hamburg. . 
Hamburg., 
Hamburg.. 


Hambuig. . . 
Hamburg  .\ . 
Hamburg... 
Hamburg... 
Hamburg... 


Hamburg. 
Hamburg. 
Hamburg. 
Hambuig.. 
Hamburg., 
Hamburg.. 


Hamburg. , 
Hamburg. , 
Hamburg. 
Hamburg., 


Page 


821 
321 
821 
321- 
821 

821 
321 
321 
321 
821 


821 
821 
821 


821 
821 
821 
821 


829 
329 
829 
829 


306 
306 
806 
305 
806 


829 
329 
829 
829 


829 
829 
329 
829 
829 

829 
829 
329 


829 
829 
829 
829 
329 
329 


829 
829 
829 
329 


Tidal  differences. 


Time. 


HW.        LW. 


Local  time. 


h.m. 
+6  63 
+7  08 
+7  15 
+7  08 
+7  28 

+7  07 
+7  29 
+7  23 
+8  08 
+7  83 


-2  02 
-0  65 
-1  60 


-0  03 
-1  18 
-0  88 
-1  28 


+6  11 
+7  51 
+3  56 
+  0  56 


h.in. 
+7  06 
+7  20 
+7  27 
+7  20 
+7  40 

+7  19 
+7  41 
+7  35 
+8  20 
+7  46 


-1  60 

-r0  48 

-138 


+0  09 
-105 
-0  11 
-1  11 


+4  58 
+6  33 
+2  88 
-0  22 


Oreentoiehtime. 


+121 
+1  17 
+1  15 
+5  19 
+4  20 


+0  20 
+0  SO 
+0  14 
+4  18 
+3  19 


Height. 


HW.      LW. 


Amtterdamtime^ 
W^SS^Eaat. 


-4  12 
-8  45 
-2  57 
-2  28 
-2  62 

-8  13 
-2  29 
-1  33 
-0  10 
+0  34 

-1  14 
-8  12 
-2  22 
+0  14 
+8  18 

+3  50 
-4  38 
+3  14 
+8  53 
+4  10 
+5  56 


Time  meridian, 
l^EaaL 


-4  01 
-6  28 
-5  45 
-5  26 


-6  19 
-7  46 
-7  02 
-6  43 


Mean  Low 
WaterSprings. 

+0.6 
+0.5 


feet. 
+0.8 
-0.1 
+1.0 
+L3 
+1.2 

+0.8 
+2.0 
+0.4 
+L8 
-0.2 


-1.2 
-L2 
-0.2 


-6.4 
-6.4 
-4.6 
-4.2 


-0.7 
-0.7 
+1.7 
-2,8 


-2.7 
-2.4 
-6.6 
-8.5 
-2.1 


-5  09 
-4  44 
-4  06 
-4  14 
-4  84 

-4  51 
-2  58 
-1  51 
+0  08 
+1  49 

-  1  02 
-888 

-  1  54 
+  022 
+  2  01 

+  3  24 

-  6  49 
+  1  69 
+  288 
+  265 
+  4  54 


+7.4 
+8.1 
+8.8 
+6.4 
+8.9 

+2.4 
+0.2 
+1.0 
-0.2 
-8.0 

-1.1 
-0.4 
-0.8 
-2.2 
-0.6 

-L8 
-5.1 
-1.4 
-1.2 
-1.6 
+8,7 


+1.6 
-0.2 
+0.2 

+0.9 


+0.6 
+0.7 
+0.6 

+0.6 
+0.8 
+0.4 
+0.8 
+0.4 


+0.4 
+0.2 
+0.4 


-0.4 
-0.8 
-0.2 
-0.2 


+0.7 
+0.8 
+L1 
+0.6 


+0.1 
+0.2 
-0.2 
+0.1 
+0.8 


+L1 
+L0 
+0.9 
+0.6 
+0.6 

+0.6 
+0.8 
+0.2 
+0.2 
+0.1 

+0.1 
+0.8 
+0.4 
+0.2 
+0.8 

+0.2 
0.0 
+0.2 
+0.2 
+0.2 
+0.5 


+0.8 
+0.6 
+0.6 

+0.8 


Ratio 

of 
ranges. 
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Range  of  Ude. 


14  I  10  80  I  4  37 

l.i  '  9  35  ,  3  22 

16  ;  10  20  I  4  17 

17  I  9  30  '  3  17 


I  18  I 

19 

20 
,  21 


22  I 

23  ' 
21  j 
25 
26  i 


!27 

28 
29 
30 
81 

32 
38 
34 


Mean    Spring ! 
(Mn).  ,    (Sg). 


feet 
12.2 
11.1 
12.3 
12.7 
12.5 

12.2 
13.5 
11.7 
13.4 
11.0 


9.9 
9.8 
ll.O 


11  06  j  4  52  I 

0  20  I  6  32  , 

8  50  2  37  I 

6  50  12  02 


0  10 
007 
005 
4  15 
3  15 


0  57 

1  25 

2  14 
2  43 
2  19 


1104a 

4  546 

0  196 

6  346 

8  49a 

2  396 

5  48a, 

12  (Mo  1 

4.8  j 

4.7  I 

6.8  I 

2.9  ' 


6  22  0  156 

6  83  0  126  > 

6  17  I  0  116 

10  27  I  4  216 

9  27  I  3  206  ; 


1  58  , 

2  43  : 
840  I 
5(H 
5  49  . 

859 
200 
2  51 
528 
828 

907 
0  87 
880 
9  10 
980 
11  19 


1 

0  24 

10  20 

11  05 

1127 

7  30 

7  56 
835 

8  27 
807 

7  50 

9  49 

10  52 
022 
209 

11  41 
9  09 

10  49 
041 

2  21 

3  46 
6  56 

2  20 

3  00 
320 
5  22 


6  36 

4  08 
453 

5  15 


1  496  I 

2  226  I 
8  106 

8  8.V)  I 

3  106 

2  406 

3  366 
4356 
6  016 

6  376 

5006 
2  446 
8836 

7  016 
9206 

9566 
1  066 

9  526 
10  806 
10  606 
12  106 


0  19a 
10  146 

10  596 

11  216 


8  24a, 

8  43ai 
928a' 

9  11a  : 
8  46a  i 


8  26a 

10  42a 

12  08a 

1066 

2  526 

12  33a 

10  42a 

11  28a 

132<t 

828a 

4  54a 

7  52a 

3  15a 

855a 

4  15a 

6  12a 

6  44a 

4  17a. 

5  02a 

5  24a 

12.5 

13.3 ; 

14.1 
11.0  , 
9.5 

8.1 
6.1 
7.0 
5.8 
3.1 

5.0 
5.5 
5.5 
3.8 
5.4 

4.2 
1.1 
4.6 
4.8 
4.4 
9.4 


7.0 
5.4 
5.8 
6.3 


Neap 

(Np). 


fed. 
5.2 
4.8 
5.3 
5.5 
5.4 

5.2 
5.8 
5.0 
5.7 
4.7 


4.2 
4.2 

4.7 


(>  216 

12.3 

16.7 

6  326 

12.6 

16.1 

6  166 

9.8 

12.5 

10  266 

11.6 

14.8 

9266 

1 

12.7 

16.3 

6.5  2.8 

6.4  I  2.7 

9.3  !  3.9 

4.0  1  1.7 


8.4 
8.5 
6.7 
7.8 
,S.6 


9.7 
10.8 
12.7 
9.S 
8.1 


14.8  I 
15.5  I 
16. 1 
12.4  ' 
10.8  ' 

9.2; 
6.8 

7.7  j 

ft    o    ' 


6.8 
5.4 
6.2 


Tropic  diurnal 
Inequality. 


LWQ. 


5.0 

2.2 

5.2 

2.2 

6.0 

2.6 

6.4 

2.7 

3.4 

0.1 
2.7 

5.4 

4.6 

6.2 

4.7 

6.4 

4.5 

4.3 

2,7 

6.2 

4.4 

4.8 

3.5 

1.2 

0.9 

5.2 

3.9 

5.4 

4.1 

5.0 

8.7 

10.7 

8.0 

8.9 

5.0 

6.8 

3.8 

7.3 

4.1 

8.0 

4.5 

Great  j 

tropic 

HWQ. 

(Cic). 

! 

feet. 

9.4 

0.5 

8.6 

0.4 

9.5  ' 

0.5 

9.8 

0.5 

9.7 

0.5 

9.4 

0.5 

10.4 

0.6 

9.1 

0.4 

10.8 

0.5 

8.5 

0.4 

7  •? 

n  Q 

7.7 

8.5 


4.1 
4.2 

4.8 
5.1 


5.2 
5.1 
7.2 


0.3  , 
0.4  I 


Seet. 
0.9 
0.8 
0.9 
0.9 
0.9 

0.9 
0.9 
0.8 
0.9 
0.8 


0.7 
0.7 

0.8 


IHumal  wave. 


Tropic 
HW 

inter- 
val. 


0.2  1 

0.6 

0.2 

0.6 

0.3 

0.7 

0.3 

0.7 

0.3  , 

0.7 

0.8  1 

0.7 

0.3 

0.7 

0.2  ' 

0.6 

13.5 

0.8 

0.9 

18.8 

0.8 

1.0 

10.9 

0.3 

0.8 

12.6 

0.8 

0.8 

18.9 

0.3 

0.9 

13.2 

0.6 

0.8 

14.1 

0.6 

0.8 

14.9 

0.7 

0.8 

12.0 

1.1 

1.0 

10.5 

1.0 

0.9 

9.0 

1.0 

0.8 

6.9 

1.0 

0.5 

7.7 

1.0 

0.5 

6.4 

0.8 

0.5 

8.6 

0.8 

0.3 

5.7 

1.0 

0.4 

6.2 

1.0 

0.4 

6.1 

0.8 

0.3 

4.5 

0.9 

0.5 

6.1 

0.7 

0.7 

4.6 

0.7 

0.3 

1.4 

0.8 

0.4 

5.8 

0.8 

0.6 

6.6 

0.9 

0.5 

5.1 

0.7 

0.4 

10.8 

0.7 

1.0 

7.3 

0.9 

0.5 

6.7 

0.7 

0.5 

6.1 

0.8 

0.5 

6.6 

0.8 

0.5 

h.  m. 


5  43 


18  01 
18  17 
18  53 


1 

0.8  1 

8.2 

0.8 

8.2 

0.8 

4.6 

0.7! 

2.0 

1.0 
1.0  ; 
1.0  I 
1.0  I 
1.0 


1.0  ! 

1.0 

1.1 

1.4 
1.4 

1.3 
1.1 
1.1 
0.9 
0.8 

1.1 
1.1 
0.9 
1.0 
1.0 

0.7 
0.5 
1.0 
1.1 
l.l 
1.2 


1.0 
0.9 
0.9 
1.0 


7.8 
8.0 
6.2 
7.4 
8.2 


7.4 
7.7 
8.0 
6.2 
6.4 

4.6 
8.4 
8.8 
3.2 

1.7 

2.7 
3.1 
8.2 
2.2 
8.1 

2.4 
0.6 
2.6 
2.7 
2.5 
5.8 


4.4 
3.4 
3.6 
4.0 


2.7 

2.6  , 
3.5 

8.7  I 


6.9 
7.1 
5.6 
6.4 
7.1 


6.7 
7.5 
7.9 
6.0 
5.2 

4.4 
8.8 
3.8 
3.1 
1.7 

2.7 
3.0 
2.9 
2.1 


22.0 
22.5 
22.6 
22.0 


14.0 
14.0 
14.0 
13.6 
13.6 


13.5 
18.5 
18.5 
18.5 
13.5 

13.5 
13.5 
13.5 
13.0 
18.0 

13.5 
18.6 
13.5 
18.5 


8.0 
2.3 

13.5 
13.0  1 

0.7 

18.0 

2.5 

13.0 

2.6 

13.0 

2.4 

18.0 

5.2 

12.6 

3.6 

12.0 

2.8 

12.5 

3.0 

12.0 

3.2 

12.0 

63033—09- 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (WK8TCoA8T)^Confd. 

GERMAN  Y— continued. 

North  &»^-Contlnaed. 

Hooksiel,  Jade  River 

Wf Itielmshaven,  Jade  River 

Red  Sand  LiKht 

Hohe  Weg  Light,  Weser  River . . . . 
Bremerliaven,  Weser  River 

Braake,  Weser  River 

Elsflelh,  Weser  River 

Veffesack,  Weser  River 

Helgoland  Island 

Elbe  R.  E.,  outer  light  vessel  No.  1 

Cuzhaven,  Elbe  River 

Brunsbiittel,  Elbe  River 

GliickHtadt.  Elbe  River 

Brunahausen,  Elbe  River 

LOhe,  Elbe  River 

Hamburo,  Elbe  River 

BQsum 

Elder  River  Entr.,  light  vessel 

Tonning,  Eider  River 

Husum 

Pell  worm  Island 

Wyk,  Fohr  Island 

Amrum  Island 

Lister-deep,  Fairway  buoy 


North  Sea. 

Sonderho,  Fand  Island. 
Nordby. 


Geographic  position.  !        ^**"^Si  Pjf  ^^' 
'     ,    Longitude. 


Lati- 
tude. 


North. 
o  / 
53  88 
53  31 
53  51 
53  43 
53  83 

53  20 
53  14 

53  11 

54  11 
51  00 

53  52 
53  53 
53  47 
53  87 
53  35 

53  88 
51  08 

54  16 
54  19 
54  29 

54  81 
54  41 

54  38 

55  05 


55  20 
55  27 
55  81 


Hjerling 

Blaavand  Point 55 

Horn  Reefs 55  34 


Nymindegab 

ThyboRon 

HIrtshais 

Skagen  or  the  Skiiw 

Copenhagen,  Baltic  Sea. 


NORWAY. 


Frederickstad . . 

Oscursborg 

Christiania 

Frederiksvaem. 
Oster-Rlsoer 


55  48 

56  43 

57  35 
57  44 
55  42 


59  18 
59  40 
59  55 
59  01 
58  43 


Arendal 58  27 

Christiansand 5«  08 


Tananger. . 
Stavanger . . 
Skudesnaes. 


f.8  55 

58  59 

59  08 


Bergen 60  24 

Romsdals  Islands ;  62  45 

Christiansund 63  08 

Trondhjemor  Munkholm 63  27 

Traen  Islands '  66  31 


Vaero,  Lofoten  Islands , 

Andenaes,  Lofoten  Islands. 

Tromaoe 

Hammerfest 

Vardoe 


RUSSIA. 

Petshcnga  Bay 

Kola 

Tcriberskoi  Bay 

Sem  or  Seven  Islands 
Sviatol  Noss 


67  38 
69  12 

69  40 

70  40 
70  20 


68  49 
6'J  07 
68  49 
68  09 


Kame. 


Arc.     Time. 


East. 


802 
809 
805 
8  15 
834 

829 
828 
8  87 

7  53 

8  15 

8  42 
906 

9  21 
9  31 
938 

959 
8  52 
8  19 

8  57 

9  01 

8  41 
8  31 
823 
827 


828 
825 
8  21 
805 

7  19 

8  11 

8  14 

9  57 
10  88 
12  86 


10  57 
10  87 
10  44 
10  05 
9  15 

8  46 
8  00 
5  81 
5  44 
5  18 

5  18 
600 
800 
10  24 
12  02 

12  87 
16  11 
19  00 
23  40 
31  06 


31  24 
33  00 
35  09 
37  22 
39  49 


A.  m. 
082 
033 
0  32 
033 
034 

034 
034 
034 
0  82 
083 

085 
036 
038 
038 
089 

040 
035 
033 
036 
036 

035 
0  84 
084 
034 


084 
0  34 
0  33 
0  32 
0  29 

083 
088 
0  40 
0  43 
050 


0  44 
0  42 
0  43 
0  40 
0  37 

035 
0  32 
022 
0  23 
0  21 

0  21 
0  24 
032 
0  42 

0  48 

050 

1  05 
1  16 
1  85 
204 


206 
2  12 
2  21 
2  29 
2  39 


Hamburg.. 
Hamburg.. 
Hamburg.. 
Hamburg.. 
Hamburg. . 

Hamburg. . 
Hamburg.. 
Hamburg.. 
Hamburg.. 
Hamburg.. 

Hamburg.. 
Hamburg. . 
Hamburg.. 
Hamburg.. 
Hamburg. . 

Hambuig. . 
Hamburg. . 
Hamburg. . 
Hamburg.. 
Hamburg.. 

Hamburg. . 
Hamburg. . 
Hambuig. . 
Cape  Town 


Apia 

Apia 

Apia 

Galveston  . 
Galveston  . 


Astoria . 
Astoria . 
Astoria . 
Astoria . 
Astoria . 


Page. 


829 
329 
829 
329 


829 
329 
329 
329 
829 

329 
829 
329 
329 
829 


829 
329 
329 
829 

829 
829 
829 
269 


Cape  Town 

Cape  Town 269 

Cape  Town 

Cape  Town 

Cape  Town 269 


217 
217 
217 
129 
129 


157 
167 
157 
157 
157 


Astoria 157 

Cape  Town 269 

Cape  Town 

Cape  Town J  269 

Cape  Town 269 


Cape  Town 

Hamburg 329 

Hamburg !  329 

Hamburg 329 

Hamburg 329 


Tidal  differences. 


Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 


Hamburg 
Hamburg. 
Hamburg, 
Hamburg. 
Hamburg 


329 
829 
829 
329 
329 


329 
329 
329 
329 
329 


Time. 


Height 


HW.         LW.        HW.      LW. 


Katio, 

of 
ranges 


Time  meridian^ 
ISPEatl. 

h.  m. 
-503 
-4  26 
-627 
-404 
-358 

-  1  60 

-  1  80 
-050 
-629 

-  4  24 

-3  62 
-2  49 

-  1  52 
-0  53 
-085 

000 
-820 
-604 

-  2  47 
-222 

-2  51 
-265 
-400 
-0  47 


+  105 

+  1  27 
+  1  29 
+  026 

-  1  37 

-3  47 
-222 

-  2  11 
-12  08 
+  4  83 


-7  31 
-7  01 

-  7  34 
-753 

-  8  22 

-906 
+  8  11 
-8  43 
-3  43 
-306 

-  3  02 
+  6  16 
+  682 
+  6  40 
+  6  61 

+  704 
-420 
-888 
-8  13 
-0  25 


+  1  44 
+  205 
+  2  11 
+  8  10 
+  4  05 


Km. 
-620 
-5  45 
-620 
-5  21 
-4  49 

feet. 
+3.4 
+6.2 
+8.8 
+4.6 
+6.6 

-3  07 
-2  47 
-2  07 
-  6  22 
-5  41 

+4.7 
+2.9 
-0.8 
+1.0 
+2.0 

-6  10 
-4  07 
-3  10 
-2  11 
-  1  52 

+2.8 
+2,3 
+2.7 
+L8 
+L3 

000 
-  4  37 
-6  21 
-406 
-889 

0.0 
+4.2 

+2.4 
+3.7 
+3.4 

-409 
-4  18 
-6  18 
-046 

+2.4 
+0.7 
+1.6 
-0.6 

+  106 
+  1  27 
+  1  30 
+  0  26 
-  135 

+0.6 

+0.2 

0.0 

+0.4 

+0.2 

-3  47 
-222 
-2  11 
-10  56 
+  6  16 

-LO 
-L3 
-1.8 
-0.4 
-0.8 

-820 
-8  11 

-  8  14 
-864 

-  9  17 

-6.1 
-6.7 
-d.7 
-«.? 
-6.7 

-929 
+  2  59 
-840 
-3  43 
-304 

-6.9 
-8.0 
-2.6 
-2.4 
-2.2 

-809 
+  4  69 
+  5  15 
+  6  21 
+  584 

-0.4 
-1.8 
-1.0 
+1.1 
-0.8 

+  5  46 
-587 
-465 
-423 
-136 

+1.5 
0.0 
+0.7 
+L2 
+1.8 

time. 

+  0  41 
+  101 
+  066 
+  165 
+  260 

+0.2 

-a  2 

+5.1 
+4.1 
+6.8 

Mean  Low 
iWaterSpringt, 

feet 
+1.1 
+L3 
+L0 
+L1 
+L2 

+L1 

+a2 
+a6 

+0,4 
+0.8 

+0,9 
+0.9 
+0.9 
+0.8 
+0.7 

0.0 
+L0 

+a9 

+L0 
+L0 

+0.8 

+a7 

+0.B 
0.0 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 

-a  2 

+0.2 
+0.2 


-L2 
-L4 
-1.3 
-1,4 
-1.3 

-L8 
-0.4 
-0.4 
-0.2 
-0,4 

-a2 
+a6 
+a6 ' 

+0.9  I 

+a7! 

+L0 
+0.6 

+a7 
+a8 
+a8 


+0.6 
-hO.6 
+1.2 
+1.1 

+1.4 


Digitized  by 


Google 


AND  TIDAL  CONSTANTS. 


451 


Interval. 


Range  of  tide. 


Mean. 


S 


HWI. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20  ■ 

;2i 

,  22 
23 
24 


25 

"l 

■2H  ! 
29 

30 

31  j 

32  ' 

3:il 
34  I 

I 


35  ■ 
j  36 
;37 
'38  ' 


40  I 

41 

42 

43 

44 

45 

46 

•  47 

'  48 
49 

:50 

"51 

I  52 

53 

I  M 


55 
66 
57 
68 
59 


h.  m. 

1160 

008 

1128 

025 

082 

240 

300 

840 

11  24 

006 

089 

1  43 

2  42 

8  41 

400 

436 

1  11 

1150 

145 

2  10 

1  40 

1  85 

080 

020 

2  12 

2}A 

285 

180 

11  60 

2  85 

400 

4  18 

5  46 
9  33] 

502 

4  28 

460 

434 

408 

826 

4  16 

986 

9  46 

10  13 

10  16 

10  85 

11  00 

11  18 

11  85 

11  50 

0  42 

1  85 

2  20 
5  38 


6  48 

7  04 

7  10 

8  10 

9  05 


n. 

LWl. 

h,  m. 
588 

6  14 
588 
688 

7  11 

853 
9  18 
958 
586 
6  18 

6  51 
766 
854 
953 
10  18 

12  06 
7  24 
638 

7  67 

8  23 

7  52 
7  47 
6  42 
638 

8  24 
8  46 
8  47 

7  42 
588 

8  47 
10  12 
10  80 

[11581 
[8  21 


10  80 
10  41 
10  37 
10  00 
9  40 

980 

10  15 
826 
323 

4  00 

356 
423 
448 
504 
623 

5  87 
655 

7  48 

8  40 

11  67 


045 
106 
100 
200 
255 


Tropic. 
HHWI. 


A.  m. 
11  466 

000a 
11  236 

0  19a 

0  29a 

236a 
266a 
386a 
11216 

0  01a 

086a 

1  89a 

2  89a 
8  87a 
866a 

488a 

108a 

11  466 

1  42a 

2  06a 

1  S6a 
1  31a 
0  26a 
0  15a 


2  07a 
2  29a 
2  30a 

1  25a 
11  456 

2  27a 
8  62a 
4  07a 
7  Ola 

11  056 


6  19a 
6  45a 
6  45a 
4  56a 
4  31a 

4  43a 
4  lla 
9  81a 
9  39a 
10  09a 

10  12a 
958a 
10  26a 
10  49a 

10  58a 

11  22a 

0  426 

1  856 

2  206 
5406 


6436  : 
7  046  i 

7  106' 

8  106 
9056 


LLWI. 


h.  m. 

5  45a 

6  19a 
6  43a 

6  47a 

7  16a 

9  00a 
9  21a 
10  02a 
6  43a 
625a 

6  57a 

8  02a 

9  00a 
10  00a 
10  20a 

12  18a 

7  30a 

5  45a 
808a 

8  30a 

7  69a 
7  65a 

6  49a 
6  42a 


8  38a 
8  55a 

8  57a 
7  51a 
5  47a 

9  02a 
10  27(t 
10  51a 


Meon  !  Spring   Neap    ^/^^, 
(Mn).     (Sg).     (Np).    }^^P;^ 


•I  (6c). 


feet. 
8.6 

11.1 
9.0 
9.6 

fO.6 

9.8 
8.2 
4.9 
6.8 
7.4 

8.1 
7.6 
8.0 
7.2 
6.8 

6.2 
9.4 
7.7 
8.9 
8.6 

7.8 
6.2 
7.0 
4.2 


4.2 
3.8 
3.6 
4.0 

3.8 

1.7 
1.4 
1.0 


11  16a 
2  306 

ro.8i' 

[0.6] 

9  59a 
10  04a 
9  54a 
9  18a 
8  59a 

1.5 
1.1 
1.0 
1.1 
1.0 

922a 
10  31a 
8  416 
8  546 
4  136 

0.8 
0.8 
1.2 
1.4 
1.6 

4  046 

3  626 

4  206 
4  406 
4  526 

3.2 
4.3 
4.6 
6.4 
5.2 

6  146 
6556 

7  486 

8  406 
11  676 

6.7 
5.6 
6.2 
6.6 
7.2 

045a 

1  05a 
100a 
200a 

2  5oa 

6.8 
6.4 

10.1 
9.2 

11.1 

feet. 
10.7 
13.8 
11.2 
11.9 
13.1 

12.2 
10.2 
6.1 
7.7 
9.2 

10.1 
9.6 

10.0 
9.0 
8.6 

G.5 
11.7 

9.6 
11.0 
10.8 

9.7 
7.8 
8.8 
6.2 


5.8 

4.7 
4.5 
6.0 

4.8 

2.1 
1.8 
1.2 

[J:§ 


feet 
6.0 
8.0 
6.5 
69 
7.6 

7.1 
6.9 
8.5 
5.6 
5.8 

6.8 
5.5 
6.8 
6.2 
4.9 

5.7 
6.8 
6.5 
6.4 
6.2 

5.6 
4.5 
5.0 
3.0 


3.0 
2.7 
2.6 
2.9 
2.7 

1.2  ! 

1.0  I 

0.7 

0.5] 

:o.3: 


i  [i 


1.8 
1.3 
1.2 
1.3 
1.2 

1.0 
1.1 
1.6 
1.9 
2.1 

4.1 

5.7  1 
6.0  I 
8.4 
6.9  I 

8.8  ' 
7.0 
7.8 
8.3 
9.0 


7.3 
6.7 
12.6 
11.5 
13.9 


feet 
8.8 

11.1 
9.0 
9.8 

11.0 

10.2 
8.6 
5.2 
7.3 
8.1 

8.8 
8.3 
8.7 
7.9 
7.5 

6.5 
10.2 
8.4 
9.7 
9.3 

8.6 
6.8 
7.7 
4.7 


4.7 
4.3 
4.1 
4.6 
4.3 

1.9 
1.6 
1.1 
1.5 
1.1 


1.4 
1.0 
0.9 
1.0 
0.9 

0.7 
0.5 
0.7 
0.8 
0.9 

2.1 
2.8 
2.9 
4.1 
3.8 

4.3 
4.0 
4.4 
4.7 
6.1 


4.1 
3.8  ! 
7.2 
6.5 
7.8 


Tropic  diurnal 
Inequality. 


HWQ- 


feet. 
0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.6 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.8 

1.2 
1.0 
0.9 
1.0 
0.9 

0.9 
0.8 
0.9 
0.7 


0.7 
0.6 
0.6 
0.6 
0.6 

0.2 
0.2 
0  1 


LWQ. 


feet. 
0.6 
0.6 
0.6 
0.6 
0.6 

0.5 
0.4 
0.8 
0.5 
0.5 

0.6 
0.6 
0.5 
0.6 
0.5 

0.2 
0.5 
0.6 
0.6 
0.6 

0.6 
0.4 
0.5 
0.8 


0.8 
0.8 
0.3 
0.3 
0.3 

0.1 
0.1 
0.0 


Diurnal  wave. 


Mean  sea  level 
above  plane  of — 


Tropic 
HW 

intei^ 
val. 


h.  m. 


2.6 

0.7 

1.9 

0.6 

1.8 

0.6 

1.9 

0.6 

1.8 

0.6 

1.5 

0.5 

1.2 

0.2 

1.7 

0.3 

1.9 

0.3 

2.1 

0.3 

3.8 

0.4 

4.6 

0.3 

4.9 

0.3 

6.8 

0.4 

5.6 

U.4 

7.1 

0.4 

5.7 

0.7 

6.8 

0.7 

7.2 

0.8 

7.8 

0.8 

6.4 

0.7 

6.9 

0.7 

10.9 

1.0 

9.8 

0.9 

11.9 

1.0 

0.4 
0.3 
0.5 
0.4 
0.5 


21  51 


0.9 
0.7 
0.7 
0.7 
0.7 

0.6  I. 
0.1  . 
0.1  . 
0.1  I. 
0.1  '. 

0.1 
0.4 
0.4 
0.5 
0.6 

0.5 
0.4 
0.4 
0.4 
0.4 


1  06 


feet. 
1.1 
1.1 
1.1 
1.1 
1.1 

1.0 
0.9 
0.7 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

1.2 
1.1 
1.0 
1.1 
1.1 

1.0 
0.9 
1.0 
0.7 


0.7 
0.7 
0.7 
0.7 
0.7 

0.6 
0.4 
0.4 
1.2 
0.9 


1.0 
0.9 
0.9 
1.0 
0.9 

0.8 
0.2 
0.3 
0.3 
0.3 

0.4 
0.6 
0.6 
0.6 
0.6 

0.6 
0.8 
0.8 
0.9 
0.9 


0.8 
0.8 
1.1 
1.0 
1.1 


Predic 
tions. 


feet. 
6.4 
6.9 
6.6 
6.0 
6.6 

6.1 
6.1 
8.0 
3.9 
4.6 

5.0 
4.8 
6.0 
4.6 
4.2 

3.2 
6.8 
4.8 
6.6 
5.4 

4.8 
8.9 
4.4 
2.6 


2.6 
2.4 
2.2 
2.6 
2.4 

1.0 
0.9 
0.6 
0.6 
0.3 


0.9 
0.6 
0.6 
0.6 
0.6 

0.5 
0.6 
0.8 
1.0  I 
1.0 

2.0  I 

2.8 

3.0 

4.2 

3.4 

4.4 

8.6 
3.9 
4.2 
4.6 


3.6 
3.4 
6.3 
5.8 
7.0 


Tropic 
LLW. 


4.3 
5.6 
4.5 
4.9 
6.6 

6.1 
4.3 
2.6 
3.6 
4.0 

4.8 
4.1 
4.8 
8.9 
8.7 

8.0 
6.0 
4.1 
4.7 
4.6 

4.2 
8.8 
8.8 
2.8 


2.3 
2.1 
2.0 
2.2 
2.1 

0.9 
0.8 
0.5 
0.8 
0.6 


1.0 
0.7 
0.7 
0.8 
0.7 


0.6  I 
0.6  ' 
0.8 
0.9 
1.0 

1.8 
2.4 
2.5 
3.4 
2.8 


2.8 
3.1 
3.3 
3.6 


2.9 
2.7 
6.0 
4.6 
6.6 


Varia- 
tion of 
the  com- 


We»i. 

Q 

12.0 
12.0 
12.0 
11.6 
11.5 

11.6 
11.6 
11.6 
12.0 
12.0 

11.6 
11.6 
11.0 
11.0 
11.0 

11.0 
11.6 
11.6 
11.6 
11.6 

11.6 
11.6 
11.6 
12.0 


12.0 
12.0 
12.0 
12.0 
12.5 

12.0 
12.0 
11.0 
10.5 
9.5 


10.5 
10.6 
10.5 
11.0 
11.5 

12.0 
12.0 
13.5 
13.6 
14.0 

14.0 
14,0 
13.0 
11.0 
10.0 

9.6 
7.6 
6.6 
2.6 
8.0E. 


I 


8.0 
6.0 
6.5 
7.6 
8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


station. 


EUROPE  (Wbbt  C0AaT)-O)nrd. 

RUSSIA— continued. 

WhUc  Sea. 


Cape  Orlov 

Morjovets  Island . 

Mezen 

Bosnovets  Island  . 
Tetrtna 


Kandalaksha , . . . 

Jijginsk  Island '... 

Onega 

Karetski  Noss 

Archangel,  Dwln^ River. 


SPITZBEROKN. 


Danes  litland  . . . 
Recher¥*he  Bay . 


FRANZ  JOSBP  LAND. 


Cape  Floni . 
TepliU  Bay. 


Geographic  position.  | 


Standard  port  for 
reference. 


Tidal  differences. 


Lati-  I 
tudc. 


North. 

o      ' 

67  11 
66  46  I 

65  48 

66  29 

66  02 

67  08 
65  12 

63  67 
65  38 

64  36 


Longitude. 


Arc.    ;  Time. 


Name. 


East. 

O       f     ; 

41  22 

42  30 ; 

44  20 
40  43 

38  21  ! 

32  28 
36  49 

38  07  ' 

39  40  I 

40  41  : 


h.m. 

2  45  I  Brest 

2  50  I  Brest 

2  57  I  Brest 

2  43  ;  Brest 

2  33  '  Cape  Town  . 


Piige. 


281 
281 
281 
1281 


2  10     Cape  Town 269 

2  27:  Cape  Town '    269 

2  32     Cape  Town '  ^69 

2  39  I  Cape  Town i    269 

2  43  I  Apia 217 


I 


79  41 
77  30 


79  57 
81  47 


11  02 
14  44 


49  59 
57  69 


0  44     Cape  Town 269 

0  59  I  Cape  Town 269 


3  20  I  Melbourne  . 
350  .  Sitka 


NOVA  ZKMBLA. 

CapeCostin ;  70  58 

Matoshkin  Shar,  west  entrance i  73  17 

MashlglnBay 74  43 


53  10       3  33 

54  21  !    8  37 
56  12       3  45 


Cape  Town . 
Cape  Town  . 
Cape  Town . 


Time. 
HW.    I     LW. 


Local  time. 


h.  m. 
-6  44 
-5  12 
-2  20 
-4  48 
+1  30 

+189 
+3  29 
-5  00 
+2  43 
+0  28 


h,  m. 
-6  86 
-6  24 
-2  13 
-4  57 
+1  86 

+2  08 
-hS43 
-4  88 
+2  57 

+  1  18 


Height. 


HW.     LW. 


Rstio 

of 
rang«». 


Mean  Low 
WaterSpringr. 

feet 

+  0.4 

2.0 


-1  19  I     -1  19 
-0  37  ,     -0  86 


-4  68  ;     -5  04 
-6  45  -     -6  46 


+8  21 
+7  51 
+9  21 

+8  26 
+7  65 
+9  26 

+  2.2 
+  2.6 
+  2.4 

+0.2 
+0.2 

+a2 

-  1.0 

-  L2 

+  1.8 

+  2.0 

-  0.6 
+  4.2 
+  0.6 

-  0.9 


+  0.6 
+  1.9 


/««.  I 

-0.4, 
-0.8 

-a  6 

-0.8 
0.0 


1.05 
0.91 
0.97 
0.96 
1.53 


+0.2  1.M 

-0.2  a8S 

+0.4  2.15 

0.0  L24 

-0.1  a69 


0.0 ; 

+0.1  I 


-  0.8!  -0^1 

-  8.0  .  -1.4  I 


1.24 
l.» 


0.» 
OH 


l.w 
1.74 
1.71 
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Interval. 
Mean.  Tropic. 


li 

'»5 


I   s 

4 

5 

6 

\l 

I    9 
,10 


U 
,  12 


!  13 

u 


16 
16 
17 


HWI.      LWI.  ,  HHWI.      LLWI 


10  88 

11  10 
1  88 

1184 
307 

3  15 
506 
908 
420 

7  18 


0  14 
056 


•  44 

8  14 


10  00 
980 
1100 


h,m. 
426 
458 
8  10 
525 
923 


I 


950 
11  80 

8  10 
10  45 

200 

625 

708 

887 
12  24 

850 
820 

450 

h.  m. 

10  386 

11  106 
1  88a 

11  846 
3  07a 

315a 
505a 
9Q2a 
4a0a 
7  18a 


0  146 
0566 


10  196 
559a 


10  006 
9806 
11006 


h.  m.. 
426a 
458a 
8  10a 
525a 
928a 

950a 
11  80a 

8  106 
10  45a 

2006 


6256 
7066 


32S6 
12  88a 


350a 
320a 
450a 


Range ( 

)f  tide. 

Mean 

(Mn). 

X^ 

Neap 

(Np). 

feet. 
15.6 
13.5 
14.4 
14.2 
6.2 

16.8 
18.0 
17.7 
6.5 

/eft. 
11.1 

9.6 
10.2 
10.1 

3.7 

5.4 
3.0 
7.3 
4.2 
1.8 

6.7 
3.8 
9.1 
5,3 
.    2.2 

3.8 
2.1 
6.2 
3.0 
1.3 

4.2 
5.3 

6.3 
6.6 

3.0 
3.8 

1.0 
1.1 

1.2 
1.5 

0.6 
0.6 

6.6 
6.9 
5.8 

7.0 
7.4 
7.-3 

4.0 
4.2 
4.1 

Oreat 
tropic 

(GO. 


feet. 
16.5 
14.2 
15.2 
15.0 
6.7 

5.9 
8.4 
7.9 
4.6 
2.1 


4.6 
6.8 


1.8 
1.3 


6.2 
6.5 
6.4 


Tropic  diurnal 
inequality. 


Diurnal  wave     Mean  sea  level 
uiumai  wave,  above plancof- 


HWQ. 


feet. 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


0.6 
0.7 


0.1 
0.2 


0.7 
0.7 
0.7 


LWQ. 


/eel. 
0.6 
0.5 
0.6 
0.6 
0.3 

0.8 
0.8 
0.4 
0.3 
0.2 


0.8 
0.3 


0.6 
0.2 


Tropic 
HW 

inter- 
val. 


h.m. 


240 
285 


0.4  I 

0.4 

0.4 


Tropic 
range. 


Pre<lle- 
tlons. 


Tropic 
LLW. 


feet. 

/eet. 

1.3 

9.8 

1.2 

8.4 

1.3 

9.0 

1.3  ' 

8.8 

0.8 

3.2 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7 
0.8 


0.6 
0.3 


0.8 
0.8 
0.8 


3.4 
1.9 
4.6 
2.6 
1.1 


2.6 
3.3 


0.6 
0.7 


/eet. 
7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.6 
8.6 
2.1 
0.9 


2.1 
2.6 


0.7 
0.6 


8.5 

2.8 

8.7 

2.9 

8.6 

2.9 

Varia- 
tion of 
the  com 
pa»:. 


E(ut. 

o 
9.5 
10.0 
10.5 
9.0 
7.5 

3.5 
6.0 
6.5 
8.0 
8.0 

WetL 

14.0 
10.0 

East. 

16.0 
23.0 


17.0 
17.0 
IS..-) 


Digitized  by 


Google 


454 


TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 

Station. 

Ki 

t" 

h" 

U!o 

S5^ 

S:o 

s. 

?JJ» 

8:0 

1 

St.  Johns,  Newfoundland 

0.248 
108 

0.120 
259 

0.020 
211 

1.172 
209.6 

0.020 
48 

0.020 
844 

0.282 
195 

0.229 
77; 

2 

Halifax  fNavY-Yard).  Nova  Scotia 

0.388 
60 

0.136 
257 

0.109 
258 

0.012 
57 

2.085 
228.5 

0.116 
25 

0.014 
72 

0.458 
206 

0.156 
38 

8 

St.  John,  New  BronBwick 

0.499 
128 

0.432 
5 

0.560 
4 

0.027 
146 

9.897. 
825.2 

0.119 
146 

0.092 
178 

2.072 
296 

0.361: 
109 

4 

Portland  (Central  Wharf),  Me 

0.471 
181 

0.225 
858 

0.248 
20 

4.886 
828.6 

0.034 
76 

0.042 
71 

0.957 
292 

0.345 
109 

6 

Boston  ( Navy-Yard ) ,  Ma« 

0.448 
141 

0.182 
16 

0.803 

4 

0.030 
121 

4.499 
885.4 

0.066 
164 

0.189 
262 

1.017 
804 

0.365 
120 

6 

Newxx)it  (iy)rt  Adams),  R.  I 

0.209 
96 

0.098 
239 

0.016 
210 

0.008 
70 

L661 
217.6 

0.179 
120 

0.011 
127 

0.365 
200 

0.164 
124 

7 

New  London  (Custom-House  Wharf),  Conn 

0.245 
112 

0.066 

284 

0.052 
342 

0.008 
303 

1.140 
274.8 

0.066 
65 

0.040 
.  189 

0.2fi2 
248 

0.179 
187 

8 

Willets  Point  (U.  8.  Engineer  School),  N.  Y 

0.889 
119 

0.146 
359 

0.800 
3 

0.020 
166 

8.649 
828.6 

0.096 
211 

0.210 
84 

0.744 
304 

0.198 

150 

9 

New  York  f  Govemon  Island).  N.  Y 

0.825 
1U6 

0.118 
255 

0.129 
249 

0.016 
104 

2.158 
23L1 

0.087 
882 

0.076 
89 

0.486 
211 

0.161 
104 

10 

Randv  Hook  (The  Hontenhoe).  N.  J 

0.888 
102 

0.128 
243 

0.110 
203 

0.016 
119 

2.219 
217.6 

0.026 
836 

0.064 
853 

0.508 
201 

0.172 
96 

11 

Philadelphia  (Chestnut  Street  Pier),  Pa 

0.816 
218 

0.091 
78 

0.210 
61 

0.026 
829 

2.866 
48.6 

0.868 
7 

0.112 
206 

0.888 
28 

0.262- 
20SI 

12 

•Pftltlm^i^  (Fp"»  Pftint) ,  Mrt 

0.129 
299 

0.084 
242 

0.082 
249 

0.024 
170 

0.572 
190.2 

0.011 
329 

0.006 
385 

0.092 
168 

0.112' 
321 

18 

WfuihlTiirtnTi  fflAVfttith  ntTM^t^.  T>.  C 

0.152 
272 

0.074 
268 

0.117 
251 

0.020 
346 

1.878 
228.9 

0.074 
858 

0.080 
54 

0.241 
206 

0.121! 
291 

14 

Old  Point  Comfort  (P6rt  Monroe),  Va 

0.186 
119 

0.062 
277 

0.064 
270 

1.220 
248.4 

0.039 
244 

0.016 
191 

0.269 
228 

0.188 
143 

15 

Wilmington  (Cape  Fear  River),  N.  C 

0.250 
130 

0.028 
844 

0.088 
296 



1.152 
292.1 

0.188 
149 

0.026 
278 

0.175 
288 

0.166 
169 

16 

Charleston  (Custom-House  Wharf),  S.  C 

0.388 
126 

0.090 
288 

0.182 
285 

0.020 
106 

2.378 
217.4 

0.128 
296 

0.038 
806 

0.588 
200 

0.247 
126 

17 

Savannah  Entrance  (Tyhee  Light),  Oa 

0.341 
114 

0.154 
246 

0.185 
198 

8.219 
209.5 

0.058 
287 

0.021 
286 

0.677 
190 

0.245 
I'JO 

18 

Femandina  (Dade  street),  Fla 

0.846 
127 

0.188 
267 

0.146 
222 

0.018 
187 

2.854 
228.3 

0.032 
296 

aoe2 

8 

0.685 
218 

0.252, 
129 

19 

Key  West  (Port  Taylor),  Fla 

0.274 
274 

0.049 
281 

0.028 
276 

0.665 
260.3 

0.036 
286 

0.011 
180 

0.128 
282 

0.294 

273: 

20 

Qalveston  (Doswell's  Wharf) ,  Tex 

0.846 
821 

0.018 
132 

0.014 
174 

0.224 
124.5 

0.002 
128 

0.004 
29 

0.068 
111 

0.338 
312 

21 

Buenos  Aires,  Argentina 

0.258 
18 

0.014 
344 

0.048 
220 

0.814 
184.7 

0.078 
90 

0.018 
292 

0.341 
149 

0.443! 
2U 

22 

Cape  Horn  (Orange  Bay),  Chile 

0.707 
86 

0.064 
128 

0.062 
109 

0.020 
850 

1.931 
104.2 

0.016 
197 

0.017 
813 

0.491 
66 

0.587 
847 

28 

Valparaiwo,  Chile ......   . . 

0.499 
880 

0.142 
288 

0.041 
229 

0.021 
287 

1.660 
279.2 

0.007 
147 

0.004 
107 

0.859 
248 

0.328 
286 

24 

Panama  (Naos  Island),  Panama  Canal  Zone 

0.440 
840 

0.892 
142 

0.226 
167 

5.928 
86.7 

0.218 
858 

0.041 
276 

L297 
54 

0.185 
844 

26 

San  Diego  (La  Pla^),  Cal 

1.073 
95 

0.207 
266 

0.046 
245 

0.039 
97 

1.701 
276.6 

0.026 
186 

0.010 
112 

0.406 
257 

0.697 
79 

26 

San  Francisco  (Fort  Point),  Cal 

1.218 
106 

0.116 
827 

0.073 
0 

0.044 
88 

1.696 
330.7 

0.086 
82 

0.012 
342 

0.868 
804 

0.766 
88 

27 

Astoria  (Columbia  River) ,  Oreg 

1.316 
129 

0.220 
24 

0.157 
11 

0.052 
152 

2.971 
8.6 

0.100 
817 

0.084 
106 

0.586 
■  846 

a784 
114 

28 

Port  Townsend  (Puget  Sound),  Wash 

2.611 
148 

0.157 
131 

0.104 
151 

0.108 
162 

2.217 
105.6 

0.181 
290 

0.038 
238 

0.471 
75 

1.454 
127 

29 

Sitka,  Alaska 

1.504 
126 

0.820 
22 

0.109 
28 

0.029 
150 

8.591 
2.8 

0.018 
140 

0.002 
94 

0.758 
885 

O.906 
110 

80 

Kodiak  (St.  Paul  Harbor,  Kodlak  L ).  Alaska 

1.880 
139 

0.301 
39 

0.106 
858 

0.060 
150 

3.228 
7.7 

0.038 
97 

0.032 
289 

0.676 
842 

0.897 
122 

81 

St  Michael  (Norton  Sound),  Alaska 

1.854 
297 

0.083 
388 

0.026 
292 

0.076 
272 

0.564 
235.4 

0.042 
150 

0.018 
266 

0.179 

178 

0.760 
247 

82 

Yokohama  (Nishihatoha),  Japan 

0.802 
179 

0.187 
178 

0.027 
188 

1.666 
164.3 

0.048 
98 

0.012 
109 

0.286 
145 

a621 
161 

38 
84 

Nagasaki,  Japan 

0.788 
193 

1.880 
157 

0.844 
259 

0.145 
162 

0.079 
243 

0.026 
114 

2.887 
228.9 

8.474 
94.4 

0.660 
218 

a  184 
74 

0.624 
ISS 

0.948 

126 

Tientsin  Entrance  (Taku  Light  Ship),  China 

0.281 
99 

85 

0.656 
207 

0.281 
77 

0.058 
59 

8.109 
80.8 

0.700 
331 

0.401 
2 

0.462 
149 

86 

Amoy  (Inner  Harbor),  China 

0.868 
274 

0.864 
61 

0.111 
80 

6.125 
1.2 

0.042 
92 

0.776 
882 

0.639 
2S8 
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No. 

0.083 
86 

0.102 
63 

0.158 
129 

0.045 
61 

0.019 
51 

0.062 
98 

0.480 
254 

0.454 
258 

1.688 
4 

J^o 

2° 

> 

MS4 
M84° 

Sa 
SaO 

0.200 
268 

0.150 
252 

0.115 
93 

Sua 
Ssao 

length  of  Beriee  analyzed. 

0.046 
197 

0.164 
200 

0.461 
310 

0.060 
164 

0.047 
179 

0.071 
217 

0.158 
146 

0.160 
125 

Hourly  Ordlnates  for  236  days  beginning 
May  10, 1880.* 

Hourly  Ordlnates  for  5  years,  1851. 1852, 
1860, 1861,  and  1895-96.1 

Hourly  Ordinate})  for  8  years  beginning 
April  80, 1894.t 

0.062 
196 

0.091 
86 

0.188 
132 

0.066 
83 

0.684 
0 

0.040 
0 

0.021 
208 

0.215 
802 

0.200 
178 

0.016 
181 

Hourly  Ordinates  for  1  year  beginning 
Aug.l,1864.« 

0.148 
187 

0.057 
125 

0.707 
14 

0.042 
14 

0.025 
840 

0.211 
306 

0.094 
116 

0.081 
99 

1869.« 

0.069 
115 

0.047 
116 

0.384 
287 

0.023 
287 

0.012 
238 

0.078 
199 

0.060 
204 

0.144 
158 

0.067 
145 

Hourly  Ordlnates  for  1  year  b^rinning 
Apr.1,1892.* 

0.078 
114 

0.214 
288 

0.045 
263 

0.241 
158 

0.120 
90 

Hourly  Ordinates  for  2  years,  beginning 
Nov.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordinates  for  2  years,  beginning 
July  1, 1891,  and  Jan.  1, 1894.* 

Hourly  Ordinates  for  3  calendar  years, 
1876, 1877,  and  1878.* 

0.091 
134 

0.644 
852 

0.088 
805 

0.112 
812 

0.158 
110 

0.113 
HI 

0.106 
•104 

0.081 
106 

0.418 
257 

0.078 
188 

0.025 
186 

0.068 
217 

0.093 
241 

0.245 
127 

0.173 

47 

10 

0.105 
105 

0.082 
UO 

0.426 
246 

0.068 
226 

0.096 
199 

0.254 
143 

0.101 
58 

Hourly  Ordinates  for  8  calendar  years, 
1876  to  1881, 1887.  and  1888.* 

11 

0.098 
2U9 

0.816 
88 

0.019 
88 

0.120 
171 

0.147 
22 

0.009 
66 

0.417 
146 

0.842 
825 

Hourly  Ordinates  for  2  calendar  years, 
1901  and  1902.* 

12 

0.051 
814 

0.076 
226 

0.501 
129 

0.060 
66 

Hourly  Ordinates  interpolated  from  High 
and  Low  Waters  for  1  year  beginning 
May  12, 1845.* 

18 
14 
16 

0.067 
278 

0.064 
114 

0.088 
132 

0.024 
801 

0.044 
130 

0.087 
204 

0.201 
272 

0.227 
269 

0.099 
344 

0.012 
272 

0.052 

226 

0.064 
228 

0.034 

288 

0.088 
201 

0.272 
128 

0.820 
126 

0.802 
173 

0.194 
168 

0.106 
161 

0.027 
94 

Hourly  Ordlnates  for  1  calendar  year, 
1899.* 

Hourly  Ordinates  for  2  calendar  years, 
1865  and  1877.* 

Hourly  Ordinates  from  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

16 

am 

125 

0.040 
122 

0.407 
246 

0.024 
246 

0.017 
280 

0.063 
245 

0.128 
193 

0.244 
141 

0.806 
70 

1859  and  1903.* 

17 
18 
10 

0.118 
114 

0.110 
125 

ao9i 

273 

0.060 
122 

0.066 
133 

0.068 
271 

0.586 
235 

0.609 
258 

0.172 
280 

0.118 
200 

0.117 
210 

0.024 
235 

0.217 
124 

0.406 
186 

0.377 
216 

0.108 
25 

0.808 
207 

0.075 
86 

Hourly  Ordinates  for  1  year  beginning 
Oct.  6, 1889.* 

Hourly  Ordlnates  for  1  year  beginning 
Jan.  1.1899.* 

Hourly  Ordlnates  for  1  year  beginning 
May  1, 1857.* 

0.062 
278 

20 
21 

0.129 
819 

0.128 
20 

0.066 
841 

0.066 
124 

0.048 
134 

0.167 
266 

a  010 
113 

0.067 
152 

0.628 
170 

0.889 
821 

0.832 
44 

0.166 
886 

Hourly  Ordinates  for  1  calendar  year,  > 
1852.* 

and  Low  Waters  for  1  calendar  year, 
1898.* 

22 

0.176 
80 

0.114 
828 

0.802 
184 

0.086 
260 

0.014 

118 

0.046 
74 

0.095 
71 

0.156 
92 

0.013 
87 

Hourly  Ordinates  for  1  year  beginning 
Sept.  1, 1882.* 

28 

0.161 
822 

0.064 
264 

0.466 
800 

0.034 
259 

0.069 
252 

0.151 
851 

0.091 
228 

Hourly  Ordlnates  for  1  year  beginning 
Feb.  1,1892.* 

Hourly  Ordinates  for  1  calendar  year, 
1882.* 

24 

0.128 
842 

0.082 
86 

1.666 
144 

0.0S8 
281 

0.185 
83 

0.161 
69 

0.600 
172 

0.298 
136 

25 

a860 
94 

0.186 
71 

0.697 
276 

0.041 
276 

0.024 
282 

0.026 
245 

0.079 
260 

0.021 
184 

0.281 
189 

0.114 
280 

Hourly  Ordinates  for  8  calendar  years, 
186»-1871.* 

26 

0.868 
104 

0.124 
88 

0.882 
885 

0.028 
885 

0.070 
807 

0.089 
87 

0.398 
156 

0.184 
221 

Hourly  Ordinates  for  4  calendar  years, 
1863, 1864, 1865,  and  1870.* 

Hourly  Ordinates  for  2  calendar  years, 
1874  and  1875.* 

27 

01874 
126 

0.129 
HI 

0.767 
89 

0.045 
89 

0.060 
14 

0.022 
129 

0.170 
822 

0.064 
340 

0.244 
284 

0.267 
151 

28 

O.80O 
147 

0.287 
119 

0.546 
130 

0.032 
130 

0.082 
166 

0.061 
853 

0.094 
84 

0.067 
813 

0.270 
288 

0.131 
225 

1874-1876.* 

29 

0.460 
124 

0.157 
98 

1.146 
84 

0.068 
84 

0.086 
821 

0.142 
843 

0.261 
284 

0.065 
836 

Hourly  Ordinates  for  1  year  beginning 
June  27, 1898.* 

80 

0.444 
184 

0.161 
112 

1.077 
41 

0.064 
41 

0.067 
822 

0.128 
850 

0.886 
196 

0.176 
112 

Hourly  Ordinates  for  1  year  beginning 
Sept  1,1885.*                J       -«       «6 

81 

0.448 
297 

0.150 
228 

0.121 
888 

0.007 
888 

0.086 
186 

Hourly  Ordinates  for  68  days  in  1891,  29 
days  in  1898,  and  58  days  In  1899.* 

Hourly  Ordinates  for  1  calendar  year, 
1893.* 

Hourly  Ordinates  for  8  months.  Mar., 
Apr.,  and  May,  1891.| 

High  and  Low  Waters  for  2  months, 
Sept.  and  Oct.,  1888.* 

year,  1893.* 

**• 

82 
88 

0.296 
175 

0.268 
196 

0.127 
142 

0.121 
178 

0.781 
185 

1.173 
259 

0.M6 
146 

0.106 
215 

0.811 
190 

0.100 
118 

0.068 
199 

84 

0.440 
156 

0.184 
110 

0.582 
157 

0.031 
154 

0.086 
77 

0.066 
161 

86 

0.217 
207 

0.090 
120 

1.082 
77 

0.061 
76 

0.078 
6 

0.465 
18 

1.518 
128 

a  478 
78 

86 

0.287 
272 

0.124 
241 

1.888 
57 

0.079 
56 

0.151 
386 

High  and  Low  Waters  for  2  months,  Jan. 
and  Feb..  1892.* 

• 
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TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


Station. 


37 


40 

i      ^^ 

I      43 
44 


I 


Hongkong?.  China I 

Singapore,  Malay  Peninsula   

Batavia  (Tandjong  Priok),  Java 

I  Manila  (Pasig  River  Entr.),  Philippine  iMlands  .., 

I  Honolulu  (Oahu  Islands,  Hawaiian  Islands 

j  i 

I  Apia  (Upolu  Island),  Samoan  Islands | 

Wellington,  New  Zealand j 

Auckland,  New  Zealand 

Sydney  (Fort  Deniison).  New  South  Wales 

Melbourne  ( WUliamstown),  Victoria 

l»ort  Adelaide,  South  Australia 

Rangoon,  Burma 

Calcutta  ( Kldderpore ) ,  India 

MadrajD,  India 

Colombo  (Ceylon),  India ! 

Bombay  (Apollo  Bandar),  India 

Karachi,  India [ 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa | 

Lisbon  (Arsenal ) ,  Portugal I 

RcM'helle,  Franco 1 

Brest,  Franc^e I 

Havre,  France ' 

Edinburgh  (Lelth),  Scotland 

Hull  ( number  River),  England 

Sheerne.«e  (Thames  River  Entrance),  England 

Loudon  (I^ndon  Bridge),  England 

Dover,  Englnn<l 

Portland  Breakwater,  England 

Liverpool.  England 

(ireencxjk  ( Firth  of  Clyde ) ,  Scotland 

Kingstown  (Dublin  Bay),  Ireli^nd 

Queeustown  (Haulbowline  Island),  Ireland. . . 

Hamburg,  (Jermany 


Ki 


1.190 
296 

0.949 
100 

0.867 
143 

0.974 


0.476 
72 

0.093 
254 

0.085 
81 

0.241 
167 

0.419 
129 

0.294 
182 

0.880 
52 

0.675 
85 

0.392 
54 

0.292 
342 

0.238 
33 

1.398 
45 

L294 
46 

1.308 


0.178 
127 


0.205 
72 

0.207 


0.297 
119 

0.316 
204 

0.660 
282 

0.877  i 
14  ' 

0.800 
41 

0.140 

48 

0.294 

112 

0.365 
191 

0.193 
224 


0.062 
160 

0.334  ' 
160  ■ 


0.147 
280 

0.318 
345 

0.073 

268 

0.069 
825 

0.048 
97 

0.081 
181 

0.060 
339 

0.171 
265 

0.102 
268 

0.028 
172 

0.465 
178 

0.616 
109 

0.447 
94 

0.117 
277 

0.108 
90 

0.405 
354 

0.278 
819 

0.200 
289 

0.245 
90 

0.441 
83 

0.589 
126 

0.712 
137 

0.846 
331 

0.845 

88 

0.636 
228 

0.470 
47 

0.450 
101 

0.563 


0.800 
238 

0.936 
1 

0.284 
27 

0.280 
361 

0.600 
174 

0.171 
222 


L. 

L2° 


M, 


M, 
M.« 


0.083 
274 

0.197 
310 

0.027 
110 

0.019 
320 

0.015 
102 

0.076 
189 

0.034 
71 

0.144 
209 

0.065 
287 

0.018 
74 

0.120 
140 

0.466 
147 

0.206 
71 

0.041 
800 

0.027 
51 

0.080 
306 

0.080 
297 

0.042 
223 

0.072 

47 

0.154 
61 

0.126 
111 

0.244 
96 

0.601 
302 

0.167 
70 

0.390 
198 


0.060 
100 


0.046 
188 

0.026 
806 


0.007 
106 

0.011 
144 


0.020 
16 


86 

0.026 
107 

0.018 
887 

0.010 
827  I 

0.058  I 

47  j 

0.044  , 

48  I 

0.060  ' 

32 ; 

0.011 


0.023 
109 

0.007 
166 


0.847 
6 

1 

1 

0.605 
92 

0.377 
354 

0.170 
107 

0.014 
290 

0.529 
329 

0.031 
300 

0.259 
816 

0.221 
320 

0.816 
137 

0.015 
24 

0.078 

148 

0.021 
79 

1.488 
266.5 

2.602 
800.0 

0.174 
850 

0.665 
806.1 

0.623 
109.4 

1.2S5 
186.0 

1.698 
187 

3.782 
204.8 

1.686 
254.0 

0.806 
69.4 

1.700 
120.0 

5.798 
181.8 

8.684 
57.6 

1.037 
250.2 

0.579 
49.9 

4.088 
330.3 

2.537 
298.7 

1.568 
226.8 

1.596 
44.5 

4.139 
61.1 

5.719 
98.0 

6.763 
99.2 

8.745 
285.5 

5.938 
48.5 

7.561 
175.8 

6.297 
0.5 

8.813 
55.0 

7.203 
336.1 

2.048 
189.4 

9.975 
820.7 

4.357 
337.0 

4.166 
312.0 

4.486 
138.8 

2.787 
145.2 


M4  M« 

M4°         M«o 


0.076 
822 

0.053 
264 


0.018 
852 

0.001 
28 


0.045 
SS2 

0.200 
74 


0.021 
49 

0.020 
174 

0.4S2 
170 

0.740 
87 

0.007 
198 

0.016 
170 

O.ISO 
S29 

0.028 
7 

0.006 
SIS 


0.252 
196 

0.804 
2 

0.182 


0.786 
85 

0.281 
178 

0.845 
253 

0.2B6 
44 

0.821 
20 

0.740 
229 

0.468 
23 

0.691 
211 

0.846 
44 

0.109 
854 

0.199 
210 

6.492 
212 


0.014 
140 

0.085 
43 


0.006 
285 

0.002 
69 


0.015 
185 

0.100 
67 


0.010 
260 

0.220 
86 

0.154 
822 

0.006 
157 

0.004 
27 

0.010 
86 

0.048 
206 

0.005 
342 

0.013 
296 

0.035 
284 

0.088 
316 

0.116 
325 

0.574 
301 

0.243 
284 

0.164 
211 

0.199 
60 


0.178 
102 

0.207 
55 

0.196 
331 


0.043 
138 

0.089 
154 


a280 
255 

0.492 
272 

0.069 
814 

0.126 
291 

0.08S 
96 

O.806 
166 

0.858 
104 

0.760 
174 

0.824 
250 

0.098 
65 

aoeo 

246 

1.065 
116 


0.237 
242 

0.078 
84 

0.996 
814 

0.605 
277 

0.431 

221 

0.844 

22 

1.069 
41 

1.163 
70 


80 

1.703 
262 

1.152 


1.254 
164 

1.046 
887 

1.467 
25 

L8&3 


a  477 

180 

1.903 
300 

0.707 


0.794 
290 

0.862 
113 

0.480 
143 


0,° 


0.9CH 

•246 

D.Wg 

0.443 

120 

0.«» 

279 

0.260 

60 

aoTO 

24S 

a099 
36 

acn 

m 

a337 

86 

a  216 

96 

0.&20 

32 


27i 

a206 

21 

ao» 

827 

o,m\ 

82 

O.660 
4» 

0.654 

47 

a657 

S7. 

aoss' 

S43 

a  217 

S09 

0.2S4 
S24 

0.22 

XJ4 

0.161 


0.63 

70 

(».4S 

119 

0.4.M 

m 

0.400 
lOJ 

0.183 

1S6 


0.371  I 


a  241 


D.1S9: 

S7; 

0.242i 
S&9j 


On  the  first  line  for  each  station  the  amplitudes  (H)  are  given  in  feet,  and  on  the  second  line  the  epochs  («)  in  degrees.    The 
British  system  hus  been  adopted  throughout  this  table.  • 

*  Unitefl  Slates  Coast  and  Geodetic  Survey, 
t  Tidal  and  Current  Survey  of  Canada.  « 


Digitized  by 


Google 


FOR  WHICH  FULL  PREDIOTIONB  ABE  (JIVEN. 


457 


No. 
37 

- 

0.884 
288 

0.166 
230 

0.564 
291 

"?:» 

i:» 

0.071 

238 

> 

M84 

MS4° 

Sa 

Sao 

8sa 

.  Ssa^ 

length  of  series  analyzed. 

0.036 
•281 

0.061 
212 

0.067 
301 

0.460 
234 

0.190 
94 

Hourly  OrdinateK  for  2  calendar  vears, 
1883  and  1889.1 

38 
39 

0.291 
93 

0.254 
142 

0.190 
16 

0.113 
110 

1.067 
848 

0.181 
'294 

o.a5i 

97 

0.032 
205 

0.a58 
226 

0.016 
348 

0.308 
209 

0.312 
284 

Hourly  Ordlnates  for  1  year  beginulnir 
Oct.  1, 1882.  S 

Hourly  Ordinates  for  7  vears,  1887-1888, 

0.021 
127 

1890-1891, 1891-1892.  and  1901  to  1904.Si 
Feb.*  12, 1901,  and  Sept.  26, 1902.* 

40 

0.304 
317 

0.181 
254 

0.222 

388 

0.013 
388 

0.005 
321 

0.016 
272 

0.024 
292 



0.386 
152 

0.068 
42 

41 
42 
43 
44 

0.137 
66 

0.030 
253 

0.028 
67 

0.079 
109 

0.040 
51 

0.019 
13 

0.018 

85 

0.165 
109 

0.289 
184 

.0.089 
325 

0.026 
265 

0.013 
188 

0.215 
197 

0.090 
83 

Hourly  Ordlnates  for  1  year  beginning 
June  17,  1891.* 

From  the  German  Tide  Tables  for  1903. 

Hourly  Ordi  nates  for  1  calendar  year, 
1894.* 

High  and  Low  Waters  for  2  calendar 
years.  1896*  and  1900.  ft 



■ 

0.068 
108 

0.147 

178 

0.241 
54 

0.857 

88 

0.085 
240 

0.186 
266 

0.037 
265 

0.026 
233 

0.091 
144 

45 
46 
47 

o.ia9 

129 

0.097 
129 

0.215 
56 

0.042 
77 

0.070 
31 

0.375 
268 

0.108 
164 

1.680 
181 

0.098 
16 

0.008 
97 

High  and  Low  Waters  for  1  year.  1888.  ft 

High  and  Low  Waters  for  1  month,  May. 

Hourly  Ordlnates  for  2  years  beginning 
Mar.  1, 1889,  and  Jan.  1, 1893.  | 

0.006 
161 

0.110 
165 

i 

0.018 
66 

0.060 
76 

0.090 
99 

0.806 
126 

0.225 
88 

48 

0.164 
56 

0.027 
41 

2.093 
170 

0.268 
161 

0.253 
170 

0.680 
290 

0.854 
111 

0.404 
212 

1.814 
147 

0.164 
337 

Hourly  Ordlnates  for  16  years,  1880-1894, 
and  1900.1 

49 

0.141 
44 

0.029 
858 

1.502 
100 

0.139 
149 

0.089 
93 

0.287 
187 

0.227 
22 

0.673 
80 

2,858 
166 

0.984 
880 

Hourly  Ordlnates  for  15  years,  1881-1894, 
and  1900.  f 

GO 

0.094 
345 

0.008 
106 

0.488 
280 

0.044 
299 

0.022 
287 

0.046 
181 

0.074 
259 

0.006 
254 

0.892 
216 

0.821 
126 

Hourly  Ordlnates  for  11  years,  1880-1880, 
and  1900.  <! 

61 

0.072 
26 

0.082 

88 

0.391 
95 

0.084 
54 

0.024 
44 

0.017 
104 

0.018 
41 

0.009 
253 

0.313 
808 

0.138 
111 

Hourly  Ordlnates  for  6  years  beginning 
Feb.  1,1884.11 

62 

0.408 
44 

0.137 
49 

1.606 
4 

0.168 
15 

0.028 
210 

0.200 
805 

0.187 
311 

0.188 
80 

0.107 
349 

0. 136     Hourly  Ordinates  for  18  years,  1878-1894,    1 
204,      and  1900.1                                                     | 

'     53 

0.386 
46 

0.131 
60 

0.952 
323 

0.080 
337 

0.042 
280 

0.061 
268 

0.140 
278 

0.031 
320 

0.180 
68 

0.152 
149 

Hourly  Ordlnates  for  28  years,  1868-1894, 
and  1900.11 

i     ^ 

0.393 
31 

0.148 
38 

0.684 
246 

0.052 
240 

0.027 
198 

0.075 
193 

0.098 
227 

0.017 
157 

0.381 
356 

0.127 
181 

Hourly  Ordinate.s  for  17  years,"  1879-1894, 
and  1900.1       '             '        ' 

i  » 
;  66 

:    57 

0.048 
114- 

0.069 

0.078 
66 

0.010 
800 

0.042 
265 

0.076 
275 

0.672 

88 

1.620 
83 

2.029 
126 

0.067 
25 

0.205 
43 

0.148 
81 

0.196 
228 

0.613 
88 

0.124 

266 



0.111 

76 



Hourly  Ordlnates  for  1  calendar  year, 

1888.* 

Hourly  Ordlnates  for  January,  1897.* 

From  Annates  Hydrographiques,  Paris, 
1901. 

0.096 
83 

0.119 
128 

0.099 
19 

O.l&l 
92 

0.401 
257 

0.080 
123 

58 

0.072 
60 

0.086 
278 

2.471 
139 

0.129 
128 

0.246 
89 

0.361 
57 

0.264 
107 

0.203 
229 

0.086 
154 

Hourly  Ordlnates  for  2  calendar  years, 
1873  and  1875.« 

59 

0.069 
103 

0.029 
344 

2.888 
333 

0.184 
323 





0.348 
820 

0.462 

288 

0.407 
170 

0.311 
218 

0.148 
lol 

Hourly  Ordlnates  for  1  calendar  year, 
1895.« 

60 
'     61 

0.104 
204 

0.185 
282 

o.m 

4 

0.084 
88 

2.004 

88 

2.338 

228 

, 

0.143 
9 

0.388 
273 

0.223 
30 

0.408 
161 

........ 

0.177 
220 

0.082 
113 

Hourly  Ordlnates  for  16  days  beginning 
May  1, 189L* 

Hourly  Ordlnates  for  29  days  beginning 
May  9, 1864.* 

1 
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18 
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21 
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1.750 
56 

1.640 
110 

2.070 
28 

0.203 
340 

0.465 
43 

0.390 

290 





0.450 
290 

0.209 
196 

0.124 
112 

0.046 
156 

0.131 
197 

Hourly  Ordlnates  for  1  year  beginning 
Dec.  21, 1843.* 

Inferred  from  constantM  for  Sheeniess 
and  British  Tide  Tables  for  1894. 

Hourly  Ordlnates  for  3  calendar  .years, 
1883,  1884.  and  1885.  J 

Hourly  Ordinates  for  4  years,  1851, 1857, 
1866,  and  1870.  5 

Hourly  Ordinates  for  7  years,  1857-1860, 
and  1866-1870.  S 
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81 
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6 
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67 
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69 
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42 
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O.m 
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0.108 
25 

0.106 
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0.137 
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0.223 
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0.205 
106 

0.485 
240 

0  058 

183 

High  and  Low  Waters  for  1  calendar 
year,  1897.« 

Devised  from  British  Tide  Tables   for 
1894. 

Hourly  Ordinates  for  lfi2.5  days  begin- 
ning May  23, 1904.  ♦ 
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Aug.  1,  1901. 
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TABLE  5.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 
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station. 


St.  Johns,  Newfoundland . 

Halifax,  Nova  Scotia 

St.  John,  New  Bnmswlck . 
Portland,  Me . 
Boston. "' 


January. 


Newport,  R.  I 

New Xondon,  Conn  . 
WlUets  Point,  N.y., 

NewYork,  N.  Y 

Sandy  Hook,  N.J... 


Philadelphia,  Pa 

Old  Point  Comfort,  Va. 

Washington,  D.  C 

Baltimore,  Md 

Wilmington,  N.  C 


Charleston,  S.  C 

Savannah  Entrance,  Qa. 

Fernandina.  Fla 

Key  West,  Fla 

Galveston,  Tex 


Buenos  Aires,  Argentina 

Cape  Horn,  South  America 

Valparaiso,  Chile 

Panama,  I^nania  Canal  Zone. 
San  Diego,  Cal 


San  Francisco  Entrance,  Cal . . 

Astoria,  Oreg 

Port  Townsend,  Wash 

Sitka,  Alaska 

Kodiak  (St.  Paul  Harbor),  Alaska 


St.  Michael,  Alaska 

Yokohama,  Japan .-. 

Nagasaki,  Japan 

Tientsin  Entrance,  China . 
Shanghai,  China 


Amoy,  China 

Hongkong,  China 

Singapore,  Malay  Peninsula . 

Batavia,  Java 

Manila,  Philippine  Islands... 


Honolulu,  Hawaiian  Islands . 

Apia,  Samoa  Islands 

Wellington,  New  Zealand 

Auckland.  New  Zealand 

Sydney,  New  South  Wales  . . . 


Melbourne.  Victoria 

Port  Adelaide,  South  Australia  . 

Rangoon,  India 

Calcutta,  India 

Madras,  India 


Colombo,  Cevlon,  India. 

Bombay,  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town,  Africa 


Lisbon,  Portugal 

Rochelle,  France 

Brest,  Prance 

Havre,  France 

Edinburgh  (Lelth),  Scotland  . 


Hull,  England 

Sheemess.  England 

London,  England 

Dover,  England 

Portland  Breakwater,  England . 


Liverpool,  England . . 
Greenock.  Scotland . . 
Kingstown,  Ireland . . 

Sueenstown,  Ireland, 
amburg,  Germany. . 
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1 

1 

2 
3 
4 
5 

Ju 

1 

lie. 
16 

July. 

1               16 

August. 

September. 

October. 

November. 

December. 

1 

16 

1 

16 

1 

16 

1 

16 

1 

16 

/ed. 
-0.2 
0.0 
+0.8 
-0.1 
+0.1 
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-0.2 
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+0.2 

0.0 
+0.1 

feet. 
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+0.1 

0.0 

-0.1 
-0.3 
-0.1 
+0.2 
0.0 

-0.1 
-0.2 
-0.1 
+0.2 
0.0 

/cd. 
-0.1 
-0.1 
-0.1 
+0.2 
0.0 

feeL 

0.0 

0.0 

-0.1 

+0.2 

0.0 

Sect. 

0.0 
+0.2 

0.0 
+0.2 
+0.1 

feet 
+0.1 
+0.3 
0.0 
+0.1 
+0.1 

feei. 
+0.1 
+0.3 
+0.1 
+0.1 
0.0 

feet. 

+0.2 

+0.8 

0.0 

0.0 

0.0 

feet. 
+0.2 
+0.2 
0.0 
0.0 
-0.1 

6 
7 
8 
9 
10 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 
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12 
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15 
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+0.3 
+0.8 
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+0.4 
+0.8 
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+0.1 
+0.4 
+0.4 
+0.4 
+0.1 

+0.3 
+0.4 
+0.3 
+0.4 
+0.1 

+0.6 
+0.3 
+0.2 
+0.4 
+0.2 

+0.7 
+0.2 
+0.1 
+0.4 
+0.2 

+0.7 
+0.2 
0.0 
+0.4 
+0.3 

+0.7 
+0.1 
0.0 
+0.4 
+0.3 

+0.5 
+0.1 
0.0 
+0.3 
+0.3 

+0.3 

0.0 

0.0 
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+0.1 

+0.4 
+0.1 

+0.6 
0.0 

+0.6 
0.0 

+0.6 
+0.1 

+0.6 
+0.2 

+0.4 
+0.3 

0.0 

+0.1 

+0.2 

+0.2 

+0.3 

+0.4 

+0.4 

+0.4 

+0.4 

+0.3 

+0.2 

+0.1 

-0.1 

-0.2 

41 
42 
43 
44 
45 

-0.2 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

+0.2 

+0.3 

+0.8 

+0.3 

+0.3 

+0.2 

+0.1 

0.0 

+0.1 
+0.2 
+0.1 

+0.1 

+0.2 

0.0 

+0.1 

+0.2 

0.0 

0.0 

+0.1 

0.0 

0.0 

+0.1 

0.0 

-0.1 

0.0 

-0.1 

-0.1 
-O.l 
-0.1 

-0.1 
-0.2 
-0.1 

-0.1 
-0.3 
-0.1 

-0.2 
-0.4 
-0.1 

-0.2 
-0.5 
-0.1 

-0.1 
-0.5 
-0.1 

-0.1 

-0.4 

0.0 

-0.1 

-0.3 

0.0 

46 
47 
48 
49 
50 

+0.5 
+0.3 
+0.1 
-0.8 
-0.1 

+0.4 
+0.4 
+0.4 
-0.1 
0.0 

+0.3 
+0.3 
+0.8 
+0.9 
-0.1 

+0.2 
+0.3 
+1.1 
+1.8 
-0.1 

0.0 
+0.2 
+1.3 
+2.8 
-0.2 

-0.1 
+0.1 
+1.5 
+8.4 
-0.2 

-0.2 
0.0 
+1.5 
+3.6 
-0.1 

-0.2 

0.0 

+1.4 

+3.3 

0.0 

-0.2 
-0.1 
+1.2 

+2.7 
+0.2 

-O.l 
-0.1 
+0.8 
+1.8 
+0.4 

0.0 
-0.2 
+0.6 
+0.9 
+0.6 

0.0 
-0.2 
+0.4 
-0.2 
+0.7 

0.0 
-0.1 
+0.8 
-0.9 
+0.7 

-0.1 
0.0 
+0.3 
-1.6 
+0.6 

51 
62 
53 
54 
55 

56 
57 
58 
59 
60 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

0.0 

•     0.0 

+0.3 

+0.2 

-0.1 

-O.l 
0.0 
+0.3 
+0.1 
-0.1 

-0.2 
0.0 

+0.2 
0.0 

-0.2 

-0.3 
0.0 
+0.1 
-0.1 
-0.2 

-0.4 

0.i) 

0.0 

-0.3 

-0.2 

-0.4 
-0.1 
-0.1 
-0.4 
-0.2 

-0.4 
-0.1 
-0.1 
-0.5 
-0.1 

-0.3 
-0.2 
-0.2 
-0.5 
0.0 

-0.2 
-0.2 
-0.1 
-0.5 
+0.1 

-O.l 
-0.2 
-0.1 
-0.3 
+0.2 

+0.1 
-0.1 
-0.1 
-0.2 
+0.2 

+0.2 

0.0 

0.0 

-0.1 

+0.2 

+0.2 

+0.1 

0.0 

0.0 

+0.2 

+0.2 

+0.2 

0.0 

0.0 

+0.1 

-0.3 
+0.1 
-0.1 
-0.1 

-0.8 
-0.1 
-0.1 
-0.1 

-0.4 
-0.1 
-0.1 
-0.1 

-0.8 

-0.1 

0.0 

-0.1 

-0.3 

-0.1 

0.0 

-0.1 

-0.2 
0.0 
0.0 
0.0 

-0.1 
0.0 
0.0 
0.0 

0.0 

0.0 

+0.1 

+0.1 

+0.1 
+0.1 
+0.2 
+0.1 

+0.3 
+0.2 
+0.3 
+0.2 

+0.4 
+0.2 
+0.4 
+0.2 

+0.4 
+0.3 
+0.4 
+0.3 

+0.5 
+0.8 
+0.4 
+0.2 

+0.5 
+0.3 
+0.4 
+0.2 

-0.1 
+0.2 

0.0 
+0.2 

■•"■6.6" 

+0.8 

0.0 
+0.2 

+0.1 
+0.2 

+0.1 
+0.1 

+0.1 
0.0 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
0.0 

+0.1 
0.0 

-0.8 
-0.4 

-0.2 
-0.4 

-0.1 
-0.3 

-0.1 
-0.2 

-0.1 
-0.2 

0.0 
-0.1 

0.0 
0.0 

0.0 
+0.1 

+0.1 
+0.8 

+0.2 
+0.3 

+0.8 
+0.4 

+0.4 
+0.5 

+0.4 
+0.5 

+0.5 
+0.6 

-0.2 

,..^... 

-0.1 

-0.1 

0.0 

0.0 

'*+6:r 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

1                 1 1 

1 

I 

1 
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TABLK  6.— MOON'S  TRANSITS,  AND  KQUATION  OF  TIME,  1910. 


(ireenvnch  Mean  Civil  Time  of  the  MomOs  Upper  and  Lowtr  TransUSj  and  the  Equation  of  Timej  1910, 


•8 

1 

•      January. 

February. 

March 

. 

A.pril. 

!              May. 

June. 

—  -- 

Transit. 

Equa- 
tion of 
time. 

.  Transit. 

Transit. 

Equa- 
tion of 
time. 

m. 
+12.6 

Transit. 

Transit. 

Equa- 
tion of 
time. 

TO. 

-2.9 

Transit 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Difl. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Difl. 
fori 
hr.ol 
lon- 
gi- 
tude. 

1 

'Equa- 
tion of 
,  time. 

Merid- 
ian of 
Green- 
wich. 

!Diff. 
fori 
hr.of 
lon- 
gi- 
tude 

Merid- 
ian of 
Green- 
wich. 

DlfT. 
fori 
hr.of 
Ion- 

Equa- 
tion of 
time. 

1 

i  Merid- 
ian of 
Green- 
wich. 

Dili, 
fori 
hr.of 
Ion- 

iDiff. 
Merid-forl 
ian  of  |hr.of 
Green-  Ion- 

^^^-  t^. 

1 

A.  TO. 

428 
(16  50) 

1.8 

TO. 

+  8.4 

A.  TO. 

606 
(17  26) 

TO. 

1.7 

TO. 

-H8.7 

h.  TO. 

842 

(16  08) 

TO. 

1.7 

A.  TO. 

440 

(17  06) 

m. 
2.1 

+4.1 

A.  TO. 

5  18 

(17  40) 

TO. 

2.2 

(18  69) 

m. 
2.0 

TO. 

-2.6 

2 

6  10 
(17  80) 

1.7 

+  8.9 

6  47 
(18  08) 

1.8 

+18.8 

424 

(16  46) 

1.8 

+12.4 

582 

(17  69) 

2.2 

+8.8 

607 

(18  83) 

2.2 

-8.0 

723 
(19  47) 

2.0 

-24 

3 

560 

(18  10) 

1.7 

-1-  4.4 

680 
(18  68) 

1.9 

+18.9 

509 
(17  32) 

1.9 

+12.2 

626 

(18  53) 

2.8 

+8.5 

669 
(19  26) 

2.2 

-8.2 

812 
(20  87) 

2.1 

-22 

4 

690 

(18  50) 

1.7 

+  4.8 

7  16 
(19  41) 

2.0 

+14.0 

5  66 
(18  22) 

2.0 

+12.0 

721 
(19  48) 

2.3 

+3.2 

7  51 
(20  16) 

2.1 

-8.8 

902 

(2128) 

2.2 

-2.0 

5 

7  11 
(19  82) 

1.7 

+  6.8 

806 
(20  33) 

2.2 

+14.1 

6  48 
(19  14) 

2.2 

+11.8 

6  16 
(20  43) 

2.3 

+2.9 

841 
(2106) 

2.1 

-8.4 

956 

(22  24) 

2.8 

-1.9 

6 

763 

(20  15) 

1.8 

-1-6.7 

900 
(2128) 

2.3 

+14.2 

7  42 
(20  09) 

2.3 

+11.6 

9  10 
(21  86) 

2.2 

+2.7 

932 

(2167) 

2.1 

-8.4 

10  58 
(28  28) 

2.5 

-1.7 

7 

838 
(21  02) 

1.9 

-1-  6.2 

966 

(22  26) 

2.4 

+14.8 

888 
(2106) 

2.4 

+11.8 

10  02 

(22  28) 

2.2 

+2.4 

10  23 
(22  49) 

2.2 

-8.5 

11  54 

2.6 

-1.5 

8 

926 

(2152) 

2.1 

-H  6.6 

10  64 
(23  22) 

2.4 

+14.8 

9  84 
(22  02) 

2.4 

+11.1 

10  64 
(28  20) 

2.2 

+2.1 

11  16 
(28  44) 

2.8 

-8.6 

(0  28) 
12  66 

2.6 

-1.8 

1 

9 

10  19 

(22  46) 

2.2 

+  7.0 

11  61 

2.4 

+14.4 

10  30 
(22  68) 

2.8 

+10.8 

1146 

2.2 

+1.8 

"nii' 

2.4 

-8.7 

as' 

2.6!  -11 

10 

11  14 

(28  42) 

2.8 

-1-  7.6 

i§S> 

2.8 

+14.4 

1126 
(28  62) 

2.2 

+10.6 

2g> 

2.2 

+1.6 

(0  42) 
18  18 

2.5 

-^7 

iiS' 

2.6  ;   -1.0 

11 

nil 

2.4 

-1-  7.9 

U' 

2.2 

+14.4 

*'i2"i8' 

2.2 

+10.8 

US' 

2.3 

+1.8 

(144) 
14  15 

2.6 

-S.7 

(8  30) 
15  57 

2,3  .  -0.8 

12 

iSS> 

2.4 

-H8.3 

1J§!' 

2.1 

+14.4 

n' 

2.2 

+10.1 

il^' 

2.4 

+1.0 

liS> 

2.6 

-8.8 

(4  22) 
16  47 

2.1 

-0.6  1 

13 

a§s' 

2.8 

-1-  8.6 

{iij' 

2.1 

+14.4 

(1  86) 
14  02 

2.2 

+  9.8 

ill\> 

2.5 

+0.7 

iin' 

2.6 

-8.8 

l?g' 

1.9 

-0.3 

1 

14 

(2  31) 
U67 

2,2 

-1-  9.0 

(3  46) 
16  11 

2.1 

+14.4 

(2  28) 
14  64 

2.2 

+  9.6 

it^' 

2.5 

+0.6 

(4  47) 
17  16 

2.4 

-8.8 

}ifg> 

1.8 

-0.1  . 

15 

(8  28) 
16  48 

2.1 

+  9.4 

(4  37) 
17  02 

2.1 

+14.8 

(8  21) 
15  49 

2.3 

+  9.8 

gg' 

2.5 

+0.2 

(6  41) 
18  06 

2.2 

-8.8 

(6  88) 
18  66 

1.7 

+0.1 

16 

(4  12) 
16  87 

2.1 

+  9.7 

(6  29) 
17  66 

2.2 

+14.8 

(4  16) 
16  45 

2.3 

+  9.0 

il%' 

2.4 

0.0 

(6  30) 
18  64 

2.0 

-8,8 

iV^' 

1.7 

+0.3 

17 

(6  01) 
17  26 

2.0 

-1-10.1 

(6  23) 
18  61 

2.8 

+14.2 

(6  14) 
17  43 

2.4 

+  8.7 

(6  56) 
19  22 

2.2 

-0.3 

gJ?> 

1.8 

-8.8 

s>n' 

1,7 

+0.5 

18 

(6  50) 
18  15 

2.1 

-1-10.4 

(7  19) 
19  48 

2.4 

+14.2 

(6  12) 
18  41 

2.4 

+  8.4 

(7  47 
20  11 

2.0 

-0.5 

g?l' 

1.7 

-8.8 

(8  37) 
20  58 

1.8 

+0.7 

19 

(6  40) 
19  06 

2.1 

+10.7 

(8  17) 
20  46 

2.4 

+14.1 

(7  10) 
19  38 

2.4 

+  8.1 

(8  84) 
20  56 

1.9 

-0.7 

!&W 

1.7 

-3.7 

(9  19) 
21  42 

1.8 

+0.9 

20 

(7  82) 
19  69 

2.2 

+11.0  '     (9  14) 
21  43 

2.4 

+14.0 

(8  06) 
20  33 

2.3 

+  7.8 

(9  17) 
2188 

1.8 

-1.0 

'i'^ 

1.7 

-8.7 

(10  04) 
22  28 

1.9 

+1.1 

21 

^i?^ 

2.8 

+11.8 

(10  10) 
22  87 

2.3 

+13.9 

(8  69) 
21  24 

2.1 

+  7.6 

(9  69) 
22  19 

1.7 

-1.2 

(9  68) 
22  18 

1.7 

-8.6 

(10  58) 
23  18 

2.1 

+1.4 

22 

gf5> 

2.4 

+11.6 

(1103) 
28  28 

2.1 

+18.7 

(9  49) 
22  12 

2.0 

+  7.2 

(10  89) 
22  59 

1.7 

-1.4 

(10  39) 
28  01 

1.8 

-8.6 

(11  44) 

2.2 

+1.6 

23 

(10  24) 
22  63 

2.4 

+11.9 

(1162) 

2.0 

+18.6 

(10  36) 
22  67 

1.9 

+  6.9 

(11  19) 
28  39 

1.7 

-1.6 

(1128) 
28  46 

1.9 

-8.5 

0  10 
(12  37) 

2.2 

+L8 

24 

(1122) 
28  60 

2.4 

+12.1 

0  15 

(12  37) 

1.9 

+13.6 

(11  18) 
23  89 

1.8 

+  6.6 

(11  59) 

1.7 

-1.8 

'(i2'69) 

2.0 

-8.4  1      1  04 

(18  31) 

2.3 

+2.0 

26 

*(i2'i8) 

2.2 

+12.4 

0  59 
(13  20) 

1.8 

+13.8 

(1159) 

1.7 

+  6.8 

020 

(12  41) 

1.8 

-2.0 

083 

(12  68) 

2.0 

-8.8 

158 
(14  25) 

2.2 

+2.2 

26 

0  44 
(18  10) 

2.2 

+12.6 

141 
(14  01) 

1.7 

+18.2 

0  19 
(12  89) 

1.7 

+  6.0 

1  02 
(13  26) 

1.8 

-2.1 

1  23 
(13  49) 

2.1 

-8.8 

2  52 

(16  17) 

2.2 

+2  4 

27 

186 

(13  58) 

2.0 

+12.8 

2  21 
(14  42) 

1.7 

+18.0 

059 
(13  19) 

1.7 

-h  5.7 

1  48 
(14  12) 

2.0 

-2.3 

2  16 
(14  42) 

2.2 

-8.2 

848 

(16  08) 

2.1 

+2.6 

28 

2  21 
(14  48) 

1.9 

+18.0 

302 
(15  22) 

1.7 

+12.8 

1  40 
(14  00) 

1.7 

+  5.4 

286 
(15  01) 

2.1 

-2.5 

809 
(16  86) 

2.2 

-8.0 

4  32 
(16  56) 

2.0 

+2.8 

29 

804 

(15  25) 

1.8 

+18.2 

2  21 
(14  48) 

1.8 

+  5.1 

327 
(15  63) 

2.2 

-2.6 

402 
(16  29) 

2.2 

-2.9 

520 
(17  48) 

2.0 

+8.0 

30 

846 
(16  06) 

1.7 

+18.4 

306 

(15  27) 

1.9 

+  4.7 

420 

(16  46) 

2.2 

-2.8 

4  65 

(17  20) 

2.1 

-2.8 

607 
(18  81) 

2.0 

+8.2 

31 

426 
(16  46) 

1.7 

+13.6 

3  51     2.0 

(16  15) 

+  4.4 

1 

6  46     2.1  I 

(18  10)           1 

-2.7 

T 

(a.m. 

T( 

resalt 

tie  lower 
),allgre 
>  adapt 
Tide,  an< 
ie  equat 
is  mean 

transits  are  incloeed  in  parentheses.    In  Table  6, 0»»  is  midnight,  12»  isnoon;  all  hours  less  than  12  are  in  the  forenoon 
ftter  are  in  the  afternoon  r  p.  m. )  and  when  diminislied  by  12  ^ ve  the  times  after  noon;  for  Instance,  16:42  is  3:42  p.  m. 
this  table  to  the  local  tame  of  another  meridian,  add  the  tabular  hourly  difference  for  each  hour  or  16o  of  west 
J  subtract  the  same  for  eaat  longitude. 

ion  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  to  sign  to  apparent  time  the 
time.    To  change  local  to  standard  time  add  L—S  for  west  longitudes,  and  subtract  the  same  for  east  longitude?. 
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Greenwich  Mean  Civil  Time,  of  the  Moon* a  Upper  and  Jjotrer  Transits,  and  the  Equation  of  Tim€j  1910. 


5 

July. 

August. 

September. 

Octobei 

—~-    '- 

November. 

December.        || 

Traiudt. 

Transit.     { 

Transit. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
Ion- 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Dlfl. 
fori 
hr.of 
lon- 

t5Sa 

Equa- 
tion of 
Ume. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lod- 

tnd'e. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tuda 

Merid- 
ian of 

wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 

tude. 

1 

666 
(19  20) 

m. 
2.1 

m. 
+3.4 

827 
(20  58) 

2.5 

m. 

+6.2 

h.m, 
10  16 

(22  42) 

m. 
2.2 

m. 
+0.2 

h.  /». 
10  37 
(22  58) 

m. 
1.8 

m. 
-10.1 

h.m. 
11  20 
(28  41) 

m. 
1.7 

m. 
-IB.  3 

Km. 
11  29 
(a  63) 

1.9 

m. 
-11.1 

2 

746 

(20  12) 

2.2 

-H8.6 

928 
(2169) 

2.6 

+6.1 

11  06 
(23  32) 

2.1' 

-0.2 

11  19 
(28  40) 

1.7 

-10.4 

"iidi" 

1.8 

-16.8 

"12*17* 

2.0 

-10.7 

3 

840 
(2108) 

2.8 

-1-8.8 

10  80 

(23  00) 

2.5 

+6.1 

1156 

1.9 

-a.  6 

"ii'oo* 

1.7 

-10.7 

(0  24) 
12  46 

1.8 

-16.3 

(0  42) 
13  06 

2.1 

-10.8 

4 

938 
(22  08) 

2.5 

-1-4.0 

11  29 
(23  57) 

2.4 

+6.0 

12  S> 

1.9 

-0.8 

ISS' 

1.7 

-11.0 

(109) 
13  82 

1.9 

-16.3 

(134) 
14  00 

2.2 

-  9.9 

5 

10  89 
(2S10) 

2.6 

4-4.2 

*'i2'24' 

2.3 

+5.9 

iri' 

1.8 

-1.1 

U^' 

1.7 

-11.8 

(166) 
14  21 

2.0 

-16.3 

(2  26) 
14  62 

2.2 

-  9.6 

6 

11  42 

2.6 

-H4.4 

gS> 

2.1 

+6.8 

US' 

1.7 

-1.5 

(143) 
14  05 

1.8 

-11.6 

(2  46) 
16  12 

2.1 

-16.3 

(3  17) 
15  43 

2.1 

-9.1 

7 

ISJf '•' 

+4.5 

(189) 
14  02 

2.0 

+5.7 

ii^' 

1.7 

-1.8 

1!S^ 

1.9 

-11.9 

(3  38) 
16  Oi 

2.2 

-16.2 

(4  08) 
16  32 

2.1 

-  8.7 

8 

a  14)   2.4 
13  42  1 

+4.7 

(2  24) 
14  46 

1.8 

+5.6 

IIS' 

1.7 

-2.1 

lt^> 

2.0 

-12.2 

IJI?' 

2.2 

-16.2 

(4  56) 
17  20 

2.0 

-  8.8 

9 

(2  10)'  2.2 
14  86  1 

+4.9 

(3  07) 
16  27 

1.7 

+6.6 

(3  47) 
16  09 

1.8 

-2.6 

(4  01) 
16  26 

2.1    -12.5 

1 

Iff,' 

2.1 

-16.1 

(5  43) 
18  06 

1.9 

-  7.8 

10 

(3  01) 
16  25 

2.0 

+5.0 

(3  48) 
16  06 

1.7 

+6.8 

(4  32) 
16  65 

1.9     -2.8 

(4  62) 
17  18 

2.1 

-12.8 

(6  12) 
18  37 

2.1 

-16.0 

IIS' 

1.9 

-  7.4 

11 

(8  48) 
16  10 

1.9 

+5.2 

gs^ 

1.7 

+5.2 

(5  18) 
17  43 

2.0 

-8.2 

(5  44) 
18  10 

2.2 

-13.0 

(7  01) 
19  25 

2.0 

-15.9 

(7  16) 
19  40 

2.0 

-  6.9 

12 

(4  81) 
16  52 

1.8 

+6.8 

ItS^ 

1.8 

+5.0 

(6  08) 
18  84 

2.1 

-8.5 

(6  37) 
•19  03 

2.2 

-13.8 

20  40 

2.0 

-15.8 

n' 

2.1 

-  6.5 

13 

n' 

1.7 

+5.4 

(5  63) 
18  15 

1.8 

+4.8 

SS' 

2.2 

-3.9 

iJg^ 

2.2 

-13.5 

(8  38) 
2102 

2.0 

-15.7 

(8  66) 
21  28 

2.2 

-  6.0 

14 

^f 

1.7 

+5.6 

(6  38) 
19  02 

2.0 

+4.7 

as' 

2.8 

-4.2 

'^'^ 

2.1 

-18.8 

^%^ 

2.1 

-15.6 

^^' 

2.4 

-  5.6 

15 

11  s> 

1.7 

+5.7 

(7  27) 
19  62 

2.1 

+4.5 

If^ 

2.3 

-4.6 

(9  12) 
2187 

2.1 

-14.0 

<gli' 

2.2 

-15.4 

(10  52) 
23  24 

2.6 

-  5.0 

16 

(7  15) 
19  37 

1.8 

+5.8 

(8  18; 

20  45 

2.2 

+4.3 

gs' 

2.2 

-4.9 

(10  02) 
22  27 

2.1 

-14.2 

(11  14) 
28  43 

2.4 

-16.2 

(11  57) 

2.7 

-  4.6 

17 

r7  57) 
20  22 

1.9 

+5.9 

(9  12) 
21  40 

2.8 

+4.1 

(10  85) 
23  00 

2.2 

-5.3 

a0  52) 
23  17 

2.1 

-14.4 

(ia'is) 

2.6 

-15.1 

030 
(13  03) 

2.8 

-  4.1 

18 

(8  46) 
21  10 

2.0 

+6.0 

(10  07) 
22  35 

2.8 

+8.9 

(1126) 
28  51 

2.1 

-6.6 

(1143) 

2.2 

-14.6 

044 
(13  16) 

2.6 

-14.9 

1  36 

(14  08) 

2.7 

-  3.6 

19 

(9  86) 
22  02 

2.1 

+6.0 

(1102) 
23  29 

2.2 

+8.7 

'(i2'i6) 

2.1 

-6.0 

009 

(12  36) 

2.2 

-14.8 

1  49 

(14  21) 

2.7 

-14.7 

238 

(15  08) 

2.5 

-  3.1 

20 

(10  29)   2.2 
22  66  ' 

+6.1 

(1165) 

2.2 

+8.4 

0  41 

(13  06) 

2.1 

-6.8 

1  04 
(13  83) 

2.4 

-15.0 

254 

(15  26) 

2.7 

-14.4 

336 
(16  02) 

2.8 

-  '2.6 

21 

(1123) 
28  51 

2.8 

+6.2 

OZl 

(12  47) 

2.1 

+8.2 

181 

(13  57) 

2.1 

-6.7 

208 

(14  33) 

2.5 

-15.2 

356 

(16  26) 

2.5 

-14.2 

427 
(16  51) 

2.0 

-  2.1 

22 

*(i2'i8) 

2.8 

+6.2 

1  12 
(13  36) 

2.1 

+8.0 

223 

(14  60) 

2.2 

-7.0 

304 

(15  36) 

2.6 

-15.8 

4  54  !  2.3 

(17  21) 

-18.9 

5  13 
(17  85) 

1.9 

-  1.6 

23 

046 
(13  12) 

2.2 

+6.2 

2  01 

(14  25) 

2.0 

+2.7 

3  18 

(16  46) 

2.3 

-7.4 

407 

(16  88) 

2.6 

-16.5 

546 

(18  11) 

2.1 

-13.7 

5  67 
(18  17) 

1.7 

-  1.1 

24 

I  88 
(14  04) 

2.2 

+6.3 

260 
(15  14) 

2.0 

+2.4 

4  16 

(16  46) 

2.4 

-7.7 

509 

(17  88) 

2.5 

-16.6 

634 

(18  66) 

-13.4 
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(18  68) 

1.7 

-  0.6 

25 

2  29     2.1 
(14  68) 

+6.3 

839 

(16  04) 

2.1 
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(17  46) 
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-15.8 
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26 
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+6.8 

4  80  1  2.2 

(16  57) 

+1.9 
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2.5 

-8.4 
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27 
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2.0 

+6.8 
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(17  53) 

+1.6 

7  15 
(19  44) 

2.4 

-8.8 

760 

(20  14) 

2.0 

-16.0 
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(2100) 

-12.5 

8  41 
(2108) 

1.8 

+  0.9 

28 

468 
(17  17) 

2.0 

+6.3 

6  22     2.4 
(18  61) 

+1.3 

8  12 

(20  38) 

2.3 

-9.1 

836 

(20  58) 

1.8 

-16.1 

920 
(2140) 

-12.2 

926 
(21  49) 

1.9 

+  1.4 

29 

5  42 

(18  08) 

2.1 

+6.8 

7  21  '  2.5 

(19  51) 

+1.1 

904 

(2128) 

2.1 

-9.4 
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(2139) 
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(22  38) 
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30 
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31 
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2.4 

+6.2 
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(21  48)           1 
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TABLE  7.— MOON'S  PHASES,  APOGEE   AND  PERIGEE,  1910. 
Greefawixih  Menu  Civil  Thne  of  tlie  Motm^s  Phases^  Apogee  and  Perigee. 


Moon's  Phases,  1910. 

Moon  in— 

#  New  Moon.             })  First  Quarter. 

0  Full  Moon. 
mo.    d.     k.    m. 

([  Last  Quarter. 

Apogee. 

Perigee. 

inn.    d.     h.    m. 

mo.    d.     h.    m. 

mo.    d.     h.    m. 

mo. 

d. 

h. 

mo.    d. 

h. 

Jan.    3  13  26. 8 

Jan. 

4 

6.4 

Jan.   17 

13.5 

Jan.  11  11  51.2 

Jan.  18  10  20. 6 

Jan.  25  11  50.6 

Feb.    2  11  27. 1 

Feb. 

1 

3.7 

Feb.  12 

22.0 

Feb.  10    1  13. 0 

Feb.  16  18  32. 5 

Feb.  24    3  35. 8 

Mar.    4    7  52, 2 

Feb. 

28 

22.6 

Mar.  12 

23.2 

Mar.  11  12  12.4 

Mar.  18    3  37. 3 

Mar.  25  20  20.  7 

Apr.    3    0  47.6 

Mar. 

28 

11.2 

Apr.  10 

8.7 

Apr.    9  21  25. 1 

Apr.  16  14    4.0 

Apr.  24  13  22.  7 

May    2  13  29. 6 

Apr. 

24 

14.2 

May     8 

19.4 

May    9    5  32.9 

May  16    2  13. 1 

May  24    5  39. 1 

May  31  22  24. 5 

May 

21 

18.6 

June    6 

3.6 

June   7  13  16.4 

June  14  16  19.4 

June  22  20  11.9 

June30    4  38.9 

June 

18 

7.1 

July     4 

3.1 

July    6  21  20.0 

July  14    8  24. 4 

July  22    8  37.0 

July  29    9  34. 5 

July 

16 

0.0 

July  30 

22.4 

Aug.    5    6  36. 8 

Aug.  13    2    1.1 

Aug.  20  19  14. 1 

Aug.  27  14  33. 2 

Aug. 

12 

lae 

Aug.  25 

1.2 

Sept.   3' 18    5.7 

Sept.  11  20  10.6 

Sept.  19    4  52.3 

Sept.  25  20  53.7 

Sept 

9 

13.8 

Sept  21 

10.4 

Oct.     3    8  32. 0 

Oct.  11  13  40.0 

Oct.  18  14  24. 4 

Oct.  25    5  47.9 

Oct 

7 

7.2 

Oct    19 

15.2 

Nov.   2    1  66. 1 

Nov.  10    5  29. 4 

Nov.  17    0  25.0 

Nov.  23  18  13. 4 

Nov. 

3 

18.2 

Nov.  17 

2.8 

Dec.    1  21  10.  7 

Dec.    9  19    5.4 

Dec.  16  11    5. 1 

Dec.  23  10  35.6 

Nov. 

SO 

19.0 

Dec   15 

15. 7  1 

Dec.  31  16  21. 2 

Dec. 

28      2.3 

,all  greater  a 
ade  in  time  ^ 

.     .     , 

•     •' 

In  the  above  table  0^  la  midnight.  12)'  is  noon;  all  hooTB  leas  than  12  are  in  the  forenoon  (a.  m.) 
(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m. 

This  table  may  be  adapted  to  any  other  meridian  thc^  Greenwich  by  adding  the  longlti 
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1 

TABLE  8.— MOON'S  DECLINATION,  1910. 

Greenwich  Mean  Civil  Time  of  the  Moori^s  greatest  Declination  North  and  South  and 

Pannage  m^er  the  Equator. 


Moon  on  Equator. 

1^ 
Tin 

[oon  Farthest  North. 

Moon  on 

p:qua 

tor. 

Moon  Farthest  South. 

Time. 

le. 

w. 

Declination. 

0       / 

Time. 

Time. 

Declination. 

mo.    d.     h.    m. 

7no.    d. 

k. 

7710.     d. 

h. 

m. 

mo.    d. 

h. 

m. 

0 

/ 

Jan.    3 
Jan.  30 

9 
16 

00 
25 

Jan.  10 
Feb.    7 

16 

1 

43 
26 

25 
25 

53 

59        1 

Jan.  17      4    33 

Jan.  23 

14 

59 

25 

55 

Feb.  13    10    14 

Feb.  19 

20 

36 

26 

4 

Feb.  26 

23 

25 

Mar.   6 

10 

21 

26 

12        1 

Mar.  12    18    50 

Mar.  19 

1 

35 

26 

18 

Mar.  26 

5 

56 

Apr.    2 

18 

15 

26 

27 

Apr.    9      5    38 

Apr.  15 

8 

09 

26 

31 

Apr.  22 

12 

10 

Apr.  30 

0 

48 

26 

35 

May    6    16    26     May  12 

17 

01 

26 

36 

May  19 

18 

25 

May  27 

6 

31 

26 

36 

June  3      1    10 

June  9 

3 

07 

26 

35 

June  16 

1 

00 

June  23 

12 

19 

26 

33 

June 30      7    14 

July    6 

12 

39 

26 

33 

July  13 

8 

05 

July  20 

18 

59 

26 

34 

July  27    11    54 

Aug.    2 

20 

21 

26 

37 

Aug.   9 

15 

32 

Aug.  17 

2 

43 

26 

42 

Aug.  23    17    28 

Aug.  30 

2 

05 

26 

47 

Sept  5 

23 

00 

Sept  13 

11 

02 

26 

55 

Sept  20      1    38 

Sept  26 

7 

11 

27 

01 

Oct    3 

6 

02 

Oct.  10 

18 

58 

27 

06 

Oct  17    12    11 

Oct  23 

13 

38 

27 

10 

Oct.  30 

12 

22 

Nov.    7 

1 

45 

27 

12        • 

Nov.  13    23    13 

Nov.  19 

22 

38 

27 

11 

Nov.  26 

18 

12 

Dec.    4 

7 

28 

27 

10 

Dec.  11      8    09 

Dec.  17 

9    25 

ght,12)>is] 
12  give  th 
to  any  otl 

27 

aoon;  all  b 
e  times  aft 
ler  meridi 

08 

Dec.  24 

0 

the! 
15:42 
y  ad< 

22 

Dec.  31 

13 

aign 
iein 

03 

27 

07        ' 

In  the  above  tabl 
(p.  m.)  and  when  dii 

This  table  may  1 
subtracting  it  when  ^ 

e  0*>  is  midni 
niniahed  by 
t>e  adapted 
vest. 

ours  leas  t 
er  noon;  f 
an  than  ( 

ban  12  are  in 
or  instance, 
ireenwich  I 

orenc 
is  3:1 
iing 

>on(a.m.),fl 

2  p.m. 

the  longitud 

aater 
tlme^ 

pehen  it  is  east,  and! 

1 

uigiiizea  oy  ' 


3^ 


t 


TABLE  O.^CURRENTS. 

These  cun'ent  tables  are  restricted  to  portions  of  the  Atlantic  and  Pacific  coasts  of  the 
United  States  and  adjacent  territory.  The  bearings  and  directions  are  true — that  is,  not 
magnetic — and  all  distances  are  in  nautical  miles.  The  matter  in  these  tables  is  given  in  one 
of  the  five  following  forms: 

1.  Current  diagrams  are  given  for  the  seven  following  localities:  Page. 

Georges  Bank,  from  Nantucket  Shoals  to  Cape  Sable.  _  - 465 

Boston  Harbor,  Massachusetts _ _ 470 

Nantucket  and  Vineyard  sounds _.. 473 

East  River,  New  York 480 

New  York  entrance,  by  way  of  Sandy  Hook_ 483 

Delaware  Bay i _ 486 

Chesapeake  Bay _  _ 489 

These  diagrams  were  made  according  to  a  plan  devised  jointly  in  1894  by  Lieut.  E.  H. 
Tillman,  U.  S.  Navy,  assistant,  Coast  and  Geodetic  Survey,  and  Capt.  John  Ross,  nautical 
expert,  of  the  same  Survey.  The  diagram  for  Georges  Bank  contains  both  direction  and 
velocity  of  the  current  for  any  time,  but  the  other  diagrams  give  merely  the  velocity,  as 
the  direction  is  assumed  to  be  fixed  by  the  banks  or  shoals  along  the  course. 

2.  Tables  in  which  the  direction  and  velocity  of  the  current  are  given  for  each  hour  of 
the  tide  at  some  reference  station.     These  tables  are  distributed  as  follows:  pap. 

7  stations  in  Portsmouth  Harbor,  referred  to  Portland,  Maine 466 

17  stations  in  Boston  Harbor,  referred  to  Boston,  Massachusetts. 467 

S.stations  off  Chatham  Lights,  referred  to  Boston,  Massachusetts 468 

2  stations  in  Long  Island  Sound,  referred  to  New  London,  Connecticut-  _  475 

4  stations  in  Arthur  Kill,  referred  to  Sandy  Hook,  New  Jersey 476 

4  stations  in  Newark  Bay,  referred  to  New  York,  New  York 477 

3  stations  in  Kill  von  Kull,  referred  to  New  York,  New  York 477 

The  direction  of  the  current  is  given  on  the  upper  line  and  the  velocities,  in  knots,  on 
the  lower  line  for  each  station. 

3.  Some  general  remarks  are  given  about  the  currents  in  the  following  localities: 

Page. 

Currents  off  Cape  Cod  Peninsula 468 

Currents  in  Block  Island  Sound _ .  _ 475 

Currents  in  Long  Island  Sound _ 475 

Currents  in  East  River,  New  York _ 475 

Currents  in  Hudson  River,  New  York _ 478 

4.  The  predicted  time  of  the  slack  waters  for  every  day  in  the  year  are  given  for  the 
two  following  stations:  Pa«e. 

Seymour  Narrows,  British  Columbia _ - . .  ^ . .   492 

Sergius  Narrows,  Alaska . .  _ 496 

5.  Brief  directions  are  given  for  obtaining  slack  waters  at  the  10  following  stations  in 
Georgia  Strait,  British  Columbia,  and  in  Alaska: 

Page.  Page. 

Race  Passage 501  Burrard  Inlet 501 

East  Point 501  Yuculta  Rapids ..  502 

Active  Pass 501  Hole  in  the  Wall 502 

PortierPass 501  Seechelt  Rapids 502 

DoddNarrows 501  Chatham  Strait 502 
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464  TABLE  9.— CURRENTS. 

Explanation  of  Current  Diagravt^  (reo7*ges  Bank, 

The  diagram  on  the  opposite  page  represents  only  average  conditions  of  the  currents 
at  14  stations  along  a  curved  line  extending  from  the  southern  part  of  Nova  Scotia  to  the 
Nantucket  Shoals  light  vessel,  the  scale  being  too  small  to  show  details.  The  line  may  be 
defined  as  the  arc  of  a  circumference  passing  through  Nantucket  Shoals  light  vessel  (lat 
40^  37'  N.,  long.  69°  37'  W.),  with  its  center  at  Bath,  Maine.  The  stations  represented  are 
approximately  20  miles  apart,  and  No.  14  is  at  Nantucket  Shoals  light  vessel. 

The  observations  upon  which  the  diagram  is  based  are  insufficient  to  give  any  but 
roughly  approximate  results,  which  it  is  hoped,  however,  will  be  near  enough  to  the  facts 
to  be  of  service  to  the  mariner. 

On  the  diagram  the  currents  flowing  into  the  Gulf  of  Maine  are  designated  as  ''Flood" 
currents,  and  those  flowing  from  it  as  ''Ebb"  currents. 

The  direction  and  the  velocity  of  the  currents  are  indicated  by  the  small  figures  within 
the  diagram.  The  upper  numbers  represent  the  direction  in  degrees  of  azimuth  reckoned 
from  the  south  toward  the  west.  In  this  system  S=0°,  W=90o,  N=180<^,  and  E=270^ 
The  lower  numbers  represent  the  velocity  in  knots. 

Example  1. — A  vessel  in  latitude  42°  55'  N.  and  longitude  65^  30'  W.  is  about  to  enter 
the  Gulf  of  Maine  at  10  a.  m.  on  a  day  when  low  water  occurs  at  Boston  at  7:40  a.  m.; 
what  is  the  direction  and  velocity  of  the  current  ?  On  the  diagram  we  find  that  station  No. 
2  is  the  one  nearest  to  the  location  of  the  vessel.  The  time  being  10:00  —  7:40  ~  2:20,  or  2i 
hours  after  low  water,  on  the  horizontal  line  representing  station  No.  2  find  a  point  i  the 
distance  between  the  vertical  lines  indicating  2  hours  and  3  hours  after  low  water.  The 
diagram  shows  that  both  the  direction  and  the  velocity  of  the  current  at  this  time  are  changing 
slowly,  and  consequently  it  will  be  sufficiently  accurate  to  take  the  nearest  numbers  for  the 
results.  In  this  case  the  direction  of  the  current  is  indicated  by  an  azimuth  of  116^,  which, 
being  between  90^  and  180°,  is  equivalent  to  N.  (180°- 116°)  W.,  or  N.  64°  W.,  and  the 
velocity  is  approximately  1.5  knots,  the  current  being  favorable  to  the  vessel. 

Example  2. — A  vessel  is  in  latitude  40°  40'  N.  and  longitude  68°  55'  W.  at  2  p.  m.  on  a 
day  when  high  water  occurs  at  Boston  at  1  p.  m. ;  what  is  the  direction  and  velocity  of  the 
current?  In  this  cas^  No.  12  is  the  nearest  station.  By  locating  a  point  on  the  diagram,  on 
the  line  of  station  12,  for  1  hour  after  high  water,  we  find  that  both  the  azimuth  and  velocity 
are  here  shifting  more  rapidly  than  near  the  times  of  strength  of  flood  or  ebb,  the  direction 
changing  from  269°  to  332°  in  about  an  hour.  A  rough  interpolation  gives  us  290^,  which, 
being  between  270°  and  360°,  is  equivalent  to  S.  (360°-  290^)  E.,  or  S.  70°  E.,  as  the  direc- 
tion, and  0.5  knot  as  the  velocity  of  the  current  at  this  time,  but  near  the  times  of  slack  the 
directions  and  velocities  are  quite  irregular. 
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HIGH  WATER. 

LOW  WATER. 

Hours  before.    , 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1      i      2 

3 

3 

2 

1 

0 

1 

2 

3 

Current  sUUions  in  Portsmouth  Harbor^  referred  to  time  of  tide  at  Portland^  Maine,    See  pp.  66-68. 

Station  (1)                             Outer  entrance  to  harbor^  0.8  mile  8.  7P  W.  from  Whaleback  Light. 

N50W 

N40W 

N80W 

N20W 

NloW 

N 

8120W 

8120W 

8140W 

S15PW 

8160W 

817«W 

8180W 

NfiPW 

0.2 

0.8 

1.0 

0.8 

0.5 

0.1 

0.4 

0.7 

L4 

L4 

LI 

0.8 

0.4 

a.    1 

Station  (2)                               In  mid-channel  0.2  mile  S.  78»  K.  from  Portsmouth  Harbor  Light 

N28°W 

N20OW 

N120W 

N60W 

N20W 

N70W 

S 

S20E 

SHOE 

818«>E 

8170E 

870W 

8y>w 

Na2ow 

;     0.3 

0.8 

1.1 

1.1 

0.8 

0.1 

0.5 

0.7 

L8 

L4 

LI 

0.7 

0.1 

0.2     , 

StaUon  (S)                              In  mid-channel  0.3  mile  N.  SP  W.  from  Portsmouth  Harbor  Light 

W 

N790W 

N630W 

N630W 

N450W 

.    .    . 

S720E 

S70OE 

S65«>E 

S660E 

S740B 

89BPE 

N8S°£ 

S870W 

0.6 

1.5 

1.9 

L7 

1.0 

0.0 

LI 

L8 

2.2 

2.7 

2.4 

L4 

0.6 

0.8 

Station  (4)                                     About  0.4  mile  N.2BOW.  from  Portnnouth  Harbor  Ught 

871«W 

S77«W 

S830W 

8890W 

N86°W 

N80OW 

N56PE 

N670E 

N640E 

N690B 

NflgoE 

N680E 

N680E 

SW'W 

\    o.« 

t 

1.4 

1.6 

1.4 

1.0 

0.4 

0.2 

0.3 

0.6 

0.9 

LI 

LI 

a6 

0.2 

Station  (5)                                                 In  mid-ohannel  south  from  Clark  Island. 

8880W 

sse^w 

S840W 

883PW 

S810W 

S790W 

N810E 

N929E 

N84«E 

N840E 

N880E 

N790E 

N780E 

sse^'w 

1.0 

1.7 

1.7 

1.4 

1.0 

0.4 

0.7 

LI 

2.4 

2.8 

L7 

LO 

0.4 

ae 

Station  (6)                                               In  mid-channel  off  Ooat  Island  Ledge  bnoy. 

SSSPW 

S870W 

S860W 

S860W 

8  840W 

S830W 

N880E 

N880E 

N870E 

Nse^E 

N860E 

N840E 

N88°E 

8880W 

1.3 

2.0 

ZO 

1.5 

LO 

0.4 

0.7 

LI 

2.2 

2.4 

L9 

LI 

0.8 

LO 

Station  (7)                                           About  0.2  mile  south  from  Portsmouth  Navy- Yard. 

N430W 

N46°W 

N48°W 

N560W 

NSfioW 

N650W 

8  560E 

S54°E 
0.9 

S490E 

S450E 

S4SOE 

S440E 

845»E 

N4y»W 

L8 

2.9 

3.1 

2.9 

2.0 

0.9            0.5 

L9 

2.8 

2.6 

L8      1      0.6 

L5 
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HIGH  WATER. 

LOW  WATER. 

Hoan  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1            2 

3 

3 

2 

^ 

0 

1            2 

3 

Cuirrerd  datioru  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass.     See  pp.  69-72. 

Station  (1)                                    South  Channel,  1.2  miles  N.  85°  E.  from  Deer  Island  Light. 

S75«W 

87«oW 

87eow 

S77«W 

N590E 

N61°E 

N63°E 

N63°E 

N64°E 

N«4°E 

N65°E 

S70°W 

S75°W 

S76°W 

1.6 

1.8 

0.9 

0.1 

0.8 

1.5 

1.8 

1.8 

1.8 

1.4 

0.1 

0.9 

1.4 

1.6 

Station  (2)                                    North  Channel,  1.5  miles  N.  €39  £.  from  Deer  Island  Light. 

887«W 

8420W 

S4eow 

S50OW 

N570E 

N  49°  E 

N47°E 

N  47°  E  1  N  52°  E 

N63°E 

N81°E 

S30°W 

S33°W 

S36°W 

0.9 

0.8 

0.6 

0.3 

0.4 

0.7 

0.9 

I      0.9 

0.8 

0.6 

0.1 

0.5 

0.7 

0.9 

SUtion  (8) 

Broad  Sound,  1.0  mile  N.  57^^  W.  from  Green  Island. 

8490W 

S570W 

S640W 

S720W 

N  6°  E  1  N  16°  E 

N  19°  E  |j  N  19°  E 

N15°E 

N5°E 

S24°W 

832°W 

S40°W 

848°W 

0.8 

0.6 

0.8 

0.1 

0.4      1      0.6 

0.6      ll      0.5 

0.8 

0.1 

0.4 

0.6 

0.8 

0.9 

Station  (4) 

Broad  Sound.  0.8  mile  S.  71°  E.  from  Winthrop  Head. 

S2ff>W 

S380W 

S420W 

N8°E 

N220E 

N81°E 

N49°E 

N41°E 

N48°E 

N58°E 

S43°W 

S29°W 

S20°W 

S22°W 

0.7 

0.4 

0.1 

0.1 

0.8 

0.4 

0.5      1       0.6 

0.4 

0.2 

0.1 

0.4 

0.6 

0.7 

Station  (6)                                       Broad  Sound,  1.5  mUes  N.  60^  £.  from  Winthrop  Head. 

S1S°W 

SIOOWJ   S8«>E      .     .     . 

S70°E 

S86°E 

N80°E 

N78°E 

N72°E 

S82°£ 

sie°E 

S4°E 

S6°W 

S13°W 

0.4 

0.4            0.3      1      0.0 

0.2 

0.8 

0.4 

0.4 

0.2 

0.1 

0.1 

0.2 

0.8 

0.4 

Station  (6)                            Broad  Sound,  near  Lynn  Harbor,  0.4  mile  N.  86°  W.  from  Bass  Point. 

NSl^W 

N220W 

N90W 

S740E 

S  74°  E  1  S  69°  E 

S60OE 

868°E 

S51°E 

S42°E 

N66°W 

N56°w|N43°W 

N33°W 

0.4 

0.8 

0.1 

0.1      1      0.2      {      0.3 

0.4 

0.4 

0.3 

0.1 

0.2      j      0.4      i      0.5 

0.4 

Station  (7)                                     Broad  Sound,  0.5  mile  S.  27°  E.  from  East  Point,  Nahant. 

8870W 

S880W 

S850W 

N  75°  E  1  N  69°  E 

N58°E 

N53°E 

N53°E 

N53PE 

N68°E 

867°  W 

S72°W 

S81°W 

S85°W 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

0.4 

0.4 

0.8 

0.1 

0.2 

0.4 

0,4 

0.3 

Station  (8) 

Broad  Sound,  1.2  miles  N 

27°W.  fi 

■om  The  Graves. 

S73<'W 

S640W 

S  16°  W 

N89°E 

N760E 
0.2 

N66°E 

N63°E 

N62°E 

N63°E 

N67°E 

N89°E 

S60°W 

S69°W 

S7S°W 

0.4 

0.8 

0.2 

0.2 

0.3 

0.4 

0.4 

0.4 

0.3 

0.1 

0.2 

0.3 

0.4 

Station  (9) 

Broad  Sound,  0.2  mile  N. 

15°  E.  fro 

m  Green 

Island. 

S8y>W 

S770W 

S65°W     S76°E 

S  88°  E  1  N  81°  E  1  N  69°  E  1 

N65°E 

N50°E 

N83°E 

N89°W 

N88°W 

W 

0.6 

S86°W 

0.7 

0.6 

0.2 

0.2 

0.5            0.8      1      0.8 

0.7 

0.5 

0.1 

0.1 

0.4 

0.7 

Station  (10) 

Hypocrite  Channel,  0.6  mile  N.  f 

rom  east  end  of  Outer  Brewster. 

S890W 

S42°W 

S450W 

N60°E    N590E 

N69°E 
1.0 

innel,  0.6 

N60°E 

N60°E 

N62°E 

N65°e|S60°W 

S65°W 

S43°W 

S39°W 

1.1 

0.8 

0.4            0.1      ',      0.6 

1.1 

1.1 

0.8 

0.3      1      0.1 

0.6 

1.0 

1.1 

Station  (11)                                Hypocrite  Chi 

mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 

S480W 

S620W 

S56°W 

S  78°  E  1  S  72°  E 

S68°E 
0.4 

S  65°  E   1  S  66°  E 
0.4      ll      0.4 

S67°E 

S70°E 

S73°E 

S26°W 

S  38°  W  1  S  46°  W 

0.4 

0.4 

0.2 

0.1 

0.3 

0.4 

0.4 

0.1 

0.2 

0.4      1      0.4 
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HIGH  WATER. 

1 

LO 

W  WATl 

£R. 

Hours  before. 

Hours  after.                                 Hours  before. 

Hours  after. 

3 

2      1      1 

0      1      1 

2 

3 

3 

2 

1 

0            12           3 

Current  stations  in  Boston  Harbor,  referred  to  time  of  tide  at  Boston,  Mass, — Continued. 
Station  (12)                              Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Outer  Brewster. 

8  670W 

S820W 

N830W 

N80°E 

N260E 

N»°W 
0.3 

N18°Wi  N20PW    N21«>W 

N760W 

8720W 

asiow 

SfiSoW 

0,6 

0.3 

0.1 

0.2 

0.3 

0.3      ll      0.8'           0.1 

0.0 

0.3 

0.4 

0.5 

Q.S 

Station 

(IS) 

Hypocrite  Channel.  0.1  mile  N.  80^  W.  from  Little  Calf  Island. 

8  78°W 

S820W 

S80OW 

N620E 

N580E 

N610E 

Neo^E 

N  690  E  '  N  620  E  j  N  41°  E  1  S  68«  W 

870PW 

S730W 

S7r>w 

0.9 

0.7 

0.4 

0.4 

1.0 

L2 

Ll 

LO      1      0.7            0.8 

0.1 

0.7 

0.9 

0.9 

Station 

(14)                                Hypocrite  Channel.  0.2  mile  W.  from  north  end  of  Calf  Island. 

8320W 

8280W 

8240W 

N880E 

N290E 

N26°E 

N280E 

N2y>B 

N86°E 

N40°E 

S570W 

S480W 

S40OW 

S330W 

0.9 

0.8 

0.5 

0.1 

0.5 

0.6 

0.6 

o.e 

0.5 

0.8 

0.2 

0.7 

0.9 

0.9 

Station  (15)                                          Midway  between  Calf  and  Great  Brewster  Islands. 

S630W 

86eow 

8780W 

N760E 

N740E 

N720E 

N70OE 

,N690E 

N67«E 

N660E 

8770W 

SdT^W 

8640W 

S6S0W 

1.1 

0.9 

0.8 

0.7 

0.9 

0.9 

0.8 

0.8 

0.6 

0.1 

0.4 

0.9 

Ll 

Ll 

Station  (16)                            East  of  Great  Brewster  Island.  0.5  mile  N.  44^  E.  from  Boston  Light. 

8660W|S70°W 

S780W 

N370E 

N60°E 

E 

8730E|S690E|S58oE 

.    .    . 

S68°W 

8670W 

seiow^ 

S  65"  W 

0.6 

0.5 

0.2 

0.1 

0.4 

0.4 

0.3 

0.3      1      0.1 

0.0 

0.2 

0.4 

0.5 

0.6 

Station  (17)                                 Black  Rock  Channel.  0.1  mile 

N.  25°  W.  from  Narrows  Light 

838*»W 

880OW 

829<>W 

N440E 

N490E 

N  r^ap  E 

0.8 

N680E 

,  N  69°  E  1  N  62°  E 

N640E 

S86°W 

S460W 

ssy»w 

S34'W 

1.3 

1.0 

0.8 

0.1 

0.6 

0.9 

1      0.9 

0.8 

0.5 

0.1 

0.6 

Ll 

L3 

Current  stations  off  Chatham  Lights,  referred  to  time  of  tide  at  Boston, 
station  (1)                                               About  8.6  miles  N.  87^  E.  from  Chatham  Lighto. 

.^fass.     See  pp.  ei9-72. 

N40W 

S300W|8170W 

810°W|  890W 

SIS^W 

S15«W 

|S189W 

S22°w|N280E 

N240E 

N  140  E  1  N  50  E 

N4°W 

0.2 

0.2 

0.6 

0.8      1      0.9 

0.8 

0.6 

I      0.5 

0.2      1      0.1 

0.3 

0.4    1    as 

0.2 

StaUon  (2)                                              About  3.6  miles  N.  87°  E.  from  Chatham  Lights. 

NSO^W 

8  40°W 

S350W 

S80°W|S20°W|  8  6°W 

.     .    .     |N83oe|N24«E 

N10«E 

N        N160W 

N220W 

N29°ff 

0.2 

0.6 

0.9 

0.7      1      0.4      1      0.1 

0.0 

1      0.1 
:.  from  Ch 

0.4 

0.7 

0.9 

LO 

0.7 

0.3 

Station  (3)                                                About  4.9  miles  S.  54°  1 

atbam  Lights. 

N70E 

8160W 

Sll^W 

8  50W 

890W 

8  160W 

.  .  . 

1   .    .    . 

N120E 

NU^E 

NIOOE 

N90E 

N8<»B 

NT^E 

0.1 

0.3 

0.9 

L2 

LO 

0.4 

0.0 

0.0 

0.2 

0.7 

LO 

0.9 

0.5 

<i2  : 

It  will  be  seen  that  at  the  station  (1),  8^  miles  oflf  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 
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Boston  Harbor. 


9    10  II 
KNOTS. 


14    15 


15    14   13    12    II    10    9     8    7 
KNOTS. 
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SPEED  LINES. 

Nantucket  and  Vineyard  Sounds. 


6    7    8    9    iO   11    12    13   14   15 
KNOTS. 


15   14   13    12    II    10   9    8    7    6 
KNOTS. 

474 
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Block  Island  Sound, — Between  Point  Judith  and  Block  Island  the  strength  of  the  flood 
or  westerly  current  is  about  1.8  knots,  and  the  strength  of  the  ebb  or  easterly  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  about 
1.2  knots  in  the  middle  of  the  passage,  and  nearly  2  knots  oflf  Montauk  Point,  while  the  ebb 
or  southeasterly  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  knot 
in  an  easterly  and  westerly  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

About  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  is 
about  1.2  knots,  and  that  of  the  ebb  is  about  1.0  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwest 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  Island  Sound, — All  along  the  axis  of  the  Sound  from  The  Race  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  three 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gradually 
.  increase,  but  become  very  uncertain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shores 
than  along  a  line  midway  between  the  shores. 
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Current  staiiona  in  Long  Island  Sound,  referred  to  time  of  tide  at  New  London,  Conn.     See  pp.  77--80. 

station  (1)                         hong  Island  Sound,  4  miles  S.  from  the  mouth  of  the  Connecticut  River. 
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Station  (2)                                            Long  Island  Sound,  8  miles  S.  from  the  Thimbles. 
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In  The  Race  the  velocity  at  strength  of  ebb  is  3.0  knots  and  of  flood  2.5  knots.  Going 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increase 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  and  1.4  knots,  respectively.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  Rye  Neck  and  Matinicock 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.6  knot. 
Westward  the  velocities  increase  slightly,  and  off  Pelham  Bay  are  0.9  knot  for  ebb  and  0.7 
knot  for  flood. 

JEast  River ^  N.  Y. — The  currents  at  different  points  along  the  East  River  are  greatly 
modified  by  local  conditions. 

Off  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  tea 
minutes.     The  current  flows  directly  along  the  channel. 
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Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  flood: 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  stren^h 
of  ebb  and  flood  are  characteristic. 

Between  H&Uets  Point  and  Flood  Rock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  Is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  only  a  few  minutes'  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  off  Blackwells  Island  Light-House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usually  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  curreni  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  3  knots. 
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Current  8talions  in  Arthur  Kitt,  referred  to  time  of  tide  at  Sandy  Hook,  New  Jersey.     See  pp.  8&-92. 
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station  (1)                                                            Oflf  Tottenvllle,  Steten  Island. 
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StaUon  (2)                                                              Off  Roosyille.  Staten  Island. 
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station  (3)                                                             Off  Island  View,  New  Jersey. 
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Station  (4)                                                  About  0.4  mile  N.  6°  W.  from  Pralls  Island. 
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Current  stations  in  Newark  Bay,  referred  to  time  of  tide  at  New  York,  N  Y,    See  pp,  86-88. 

Station  (1)                                           Off  the  jnouth  of  Elizabethport  Creek,  New  Jersey.                                                                ' 
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Station  (2)                                                 About  0.2  mile  W.  from  Corner  Stake  Light. 
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Station  (3)                                             About  0.4  mile  N.  28°  E.  from  Comer  Stake  Light. 
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Station  (4)                        ( 

)ff  Newark,  N.  J., 

0.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 
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Currenl  stations  in  KiU  van  KvU,  referred  to  time  of  tide  at  New  Ywk,  N,  Y.     See  pp.  85-88. 

station  (1)                                            About  0.1  mile  S.  from  Bergen  Point,  New  Jersey. 
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Station  (2)                                                        Off  Port  Richmond,  Staten  Island. 
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Station  (8)                                                         Off  New  Brighton,  SUten  Irfland. 
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The  currents  in  Arthur  KiU  and  Eall  van  KuU  generally  follow  the  direction  of  the 
channel.  - 
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Hudson  Rvoer^  N,  Y: — ^In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  g 
it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebl 
flood  at  the  surface.     Slack  before  ebb  lasts  from  forty  to  fifty-five  minutes.     Slack  be^ 
flood  lasts  about  thirty -five  minutes. 

Tlie  Narrows.  —Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  f 
currents  appear  first  on  the  east  side. 

Nea/r  West  Side  of  East  Bank. — ^There  is  usually  a  slack  before  the  flood  current  laac 
about  ten  minutes. 

Channels  in  Nem  York  Lower  Bay. — In  the  Fourteen  Feet  Channel  both  the  ebb 
flood  currents  set  obliquely  across  the  channel.  In  the  fkst,  Swash,  Main,  and  Gee 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half-ebb  currents  in  the  Si 
Channel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  cur 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  cui 
starts  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 
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East  River,  New  York. 
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New  York  Entrance  by  way  of  Sandy  Hook. 
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SPEED  LINES. 

Delaware    Bay. 
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Chesapeake  Bay. 
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TABLE  9 -PREDICTED  CURRENTS  FOR  THE  YEAR  1910. 

SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA. 
SERGIUS  NARROWS  (Peril  Strait),  ALASKA. 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1910. 
TIMES  OF  SLACK  WATER. 
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OKK)       5:85     11:85     18:25  ' 

I 

F 

28 

0:50      7:15     18:66      19:30 

A 

M 

•28 

1:40       7:20      18:35  80:80 

A 

M 

28 

0:85       6M    12.-00    10:10 

8 

29 

1:80      7:55     14:80      20:80 

Tu 

29 

1:20       6:80     12:25   10:46 

E 

S 

30 

2:20      8:20     14:46    81:80 

W 

30 

8:00      7:10     18:05  80:86 

A 

M 

31 

Zi06      9K)0     16:80    88:80 

Th 

31 

8:60      8:00    18:56   81:86 

This  table  gives  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  j 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  • 
instance,  15:42  is  8:42  p.  m.    The  heading  "N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  S  to  N  "  means  exactly 
the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  Ist  qnar.;  Oi  '^  moon;  C  8d  quar.;  £,  moon 
on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  ^vith  the  compass  directions  over  the 
times  of  slack);  A,  P,  moon  in  apogee  or  perigee.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current.   At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  cuiient.   The  current  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  northerly  j 
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SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1910. 

TIMES  OF  SLACK  WATER. 


APRIL. 

MAY. 

JUNE. 

» 

Dayof— 

Current  turns  from— 

» 

Dayof- 

Cnrrent  turns  from<— 

14 

Dayof— 

Current  turns  f  rom— 

W. 

Mo. 

W.  Mo. 

W. 

MO. 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN. 

StoN.  NtoS.  StoN.  NtoS. 

F 

1 

S:SO       8:50      14:50     92:80 

s 

1 

4:80       9:26     15:50     88:06 

W 

1 

0:00     6:10       12:20     18K)5 

S 

S 

2 

4:66        9:60      15:45      23:20 

a 

M 

2 

6:80      10:50      16:66    .    .    . 

E 

Th 

2 

IKX)     7:20      18:40    19:80 

8 

3 

6:90      11:00      17:10    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

F 

3 

2:00       8:10      14:46    21:05 

StoN.  NtoS.  StoN.  NtoS. 

Tu 

3 

0:80      8:46     12:20      18:10 

S 

4 

2:40       8:50      16:46     2220 

M 

4 

0:40      7:40      12:10      18:25 

W 

4 

1:40      8:00     14K)0      19:50 

P 

s 

5 

3:20       9:36     18:80   88:10 

Tu 

5 

IstO      8:60      18:30      19:50 

Th 

6 

SKX)        9:10      16:15      21:10 

M 

6 

3:50     10:20     17:16   28:60 

W 

6 

2:30      0:40      14:40      21:05 

£ 

F 

6 

3:40        9:60      lOKN)      22:20 

• 

Tu 

7 

4:40     11:06     18:00    .    .    . 

Th 

7 

3:30     10:16      16K)0      22:20 

1  s 

7 

4:10     10:20      16:45      23:20 

NtoS.  StoN.  NtoS.  StoN. 

E 

F 

8 

4:15      10:60      16:60      23:20 

Pi  s 

8 

4:40     10:65      17:30    .    .    . 

N 

W 

8 

0:86       5.-20      11:45    18:40 

• 

S 

9 

4:55      11:80      17:40    .    .    . 

• 

NtoS.StoN.  NtoS.  StoN. 

Th 

9 

1:20        OKW      12:20    10:80 

NtoS.  StoN.  NtoS.  StoN. 

M 

9 

0:00       5:10      11:80      18:06 

F 

10 

2:06       6:45      13.-05    20:10 

P 

H 

10 

0K)6       5:40      12:00       18:25 

Tu 

10 

0:40       6:40      12:00    18:60 

S 

11 

2:46       7:40      13:50    20:60 

M 

11 

0:55       6:10      12:30      19:10 

W 

11 

1^20       6:20       12:30    19:85 

H 

12 

8:80       8:50      14:40      21:46 

Tu 

12 

1^5        6:40      13:00      19:50 

N 

Th 

12 

2:06        7.-00      13:15    20:20 

M 

13 

4:86      10K)5     15:45      22:50 

W 

13 

8:80        7:10      13:a'>    80:40 

F 

13 

8:00        7:40      14:10    21:16 

D 

Tu 

14 

6:40      11:20     17K)0      23:46 

Th 

14 

S:10       7:60      14ri»    21:40 

S 

14 

4:00        8:40      15:15    82:80 

E 

W 

15 

8:80    12:40     18:80    .    .    . 

N 

F 

16 

4:80       8:45      16:20    8S:00 

3) 

s 

15 

6:20       10:10     16:40      23:40 

StoN.  NtoS.  StoN.  NtoS. 

5 

8 

16 

6:46      10:00      16:35    .    .    . 

M 

16 

6:80       11:40      17:46    .    .    . 

Th 

16 

0:30      7:00    18:80      19:30 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoN.  NtoS. 

A 

F 

17 

1:15        7:40    14:16    80:26 

S 

17 

0:S6      6:66      11:50      17:60 

Tu 

17 

0:50       7:80      13:10      lOHX) 

S 

18 

1:50        saO    16:00    81:20 

M 

18 

1:46      7:40      13:16      19K)6 

W 

18 

1:45      8:00    14:10      20:00 

s 

19 

2:20        8:46    16:40    28:00 

Tu 

19 

2:40      8:86      14:30      20:20 

£ 

Th 

19 

2:16       8:30     14:60      21:00 

M 

20 

2M        9:20    18:80    82:40 

W 

20 

3:20      OKM      16:25      21:30 

F 

20 

2:40       8:66     16:20    21:46 

Tu 

21 

3:20        9:56    18:60    88:80 

Th 

21 

8:66        9:30      16:10      22:16 

A 

S 

21 

3K)0       9:30     18:00    22:80 

o 

W 

22 

AM      10:40    17:86    ..    . 

E 

F 

22 

4:25      lOKN)      16:46     23H)0 

H 

22 

3:80       9:56     18:80    28:00 

NtoS.  StoN.  NtoS.  StoN. 

S 

23 

4:60      10:30      17:10    28:80 

O 

M 

23 

3:65      10:30     17:10    88:86 

s 

Th 

23 

0:00        4:40     11:16    18:06 

a 

s 

24 

6:15      UKX)    17:46    ..    . 

Tu 

24 

4:20      10:66     17:40    ..    . 

F 

24 

0:40        6:20     12K)0    18:60 

A 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN. 

S 

25 

1:86       6:10     12:36    10:80 

M 

26 

0:10        5:40      11:80    18:10 

W 

26 

00:6       4:60      11:30     18:80 

8 

26 

8:10       7:10      13:80     20:10 

Tu 

26 

0x40       6:10      12:05    18:40 

S 

Th 

26 

0:46       5:30      12:10     10:00 

M 

27 

8:06       8:10      14:16     20:55 

W 

27 

1:10       6:86      12-.36    10:16 

F 

27 

1:80       6:20      12:65     10:46 

Tu 

28 

8:60       9:80      15.-05     21:40 

Th 

28 

1:46        7K)0      13:16    10:60 

S 

28 

8:10       7:10      13:36     20:80 

<C 

W 

29 

4:46      10:50     16:20     22:45 

8 

F 

29 

8:86        7:36      14:00    80:41 

H 

29 

8:00       8:10      14:20       21:30 

E 

Th 

30 

6:60     18:00     17:50     23:40 

S 

30 

8:80        8:20      HUM)    21:46 

M 

30 

4:00       9:30      16:20      22:50 

c 

Tuisi 

6:10    10:46      16:30     .    .    . 

set  of  the  current,  gwirls  and  overialls  of  gi 
seemB  to  boll  and  whirlpools  are  formed  lai? 
will  be  turned  end  over  end  and  around 
obtained  by  Lieut.  Ck>mmander  E.  K.  Moon 
sufficient  time  before  the  tabulated  times  (s 
predictions  happen  to  be  too  late.    If  boun 
"  8  to  N  "  in  the  table,  and  if  bound  to  the 
having  good  local  knowledge  it  is  usually  i 
avoiding  the  strength  of  the  current,  the  la 
the  time  given  under  ♦ '  S  to  N."     Strangers 
taking  care  to  select  a  time  of  slack  water  i 

eat 
ree 
an( 

B,  D 
say 
ito 
sou 

at  I 

sh 

whi 

er  magnitude  and  danger  occur  just  to  the  northward  of  Ripple  Rock.    The  water 
nough  to  engulf  a  small  vessel.    Great  trees  with  their  roots  and  branches  attached 
1  around.    The  currents  in  Seymour  Narrows  are  quite  irregular  (see  the  results 
.  S.  N.,  given  on  page  500),  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
half  an  hour  or  more) ,  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the 
the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
thward  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table.    To  those 
ible  to  pasH  south  for  about  an  hour  after  the  current  begins  to  set  southward;  then 
tour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the  1>^  80^  before 
ould  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period, 
csh  will  be  followed  by  a  favorable  current. 
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TABLE  9.— CURRENTS. 


SEYMOUR  NARROWS  (Discovery  Passage),  BRITISH  COLUMBIA,  1910. 

TIMES  OF  SLACK  WATER. 


JULY. 

i 

— 

AUGUST. 

SEPTEMBER.                       j] 

>} 

Day  of— 

Current  turns  from — 

Day of— 

Current  turns  from— 

i 

Day  of— 

Current  turns  from— 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

StoN.  NtoS.  StoN.  NtoS. 

"~l 

StoN.  NtoS.  StoN.  NtoS. 

F 

1 

6:40     18:25      19-.80    .    .    . 

M 

1 

1:45       8:10    16:40    22:00 

Th 

1 

8:20       9'.30    16:80    S2:oO 

S  to  N.  N  to  B.  S  to  N.  N  to  S. 

N 

Tu 

2 

2:40        9K)0    16:25    22:45 

F 

2 

4KX)      10:15    lltOO    2S:20 

S 

2 

0:50       7:40    14:8K      21:00 

W 

3 

3:30       9:40    17:00    28:25 

•  18 

3 

4:40      UKN)      17:30    28:40 

p 

8 
M 

3 

4 

1:50       8:20    16:80    82:00 
2:40        9:10    16:20    22:55 

• 

Th 

4 

4:10      10.30    17:80    .    .    . 
NtoS.  StoN.  NtoS.  StoN. 

8 

4 

5.-20      11-.30      18K)0    .     .     . 
NtoS.8toN.  NtoS.  StoN. 

Tu 

5 

8:20      lOKK)    17:05    28:85 

F 

5 

0:00        5:00     11:10    17:55 

E 

M 

5 

0:10       6:00      12:10      18:20 

N 

• 

W 

6 

4:10      10:45    17:45    .    .    . 

8 

6 

0:85        5:40     11:50      18:30 

Tu 

.  6 

0:30        6:40      12:40      18:50 

N  to  S.  8  to  N.  N  to  S.  S  to  N. 

S 

7 

1:10        6:20      12:85      19:00 

W 

7 

IKX)        7.-20      13:20      19:10 

Th 

7 

0:20        4:50      11:30    18:25 

M 

8 

1:40        7:15      13:10      19:35 

Th 

8 

1:25        8:10      14KN)      19:40 

F 

8 

1:05        5:45      12:15    19:00 

E 

Tu 

9 

2:05        8:10      13:50      20:15 

A 

F 

9 

1:50      9:00    15:00      20:20 

8 

9 

1:45        6:40      ISKK)    19:40 

W 

10 

2:80      9:00      14:40      20:40 

8 

10 

2:40      9:50    15:50      21:10 

S 

10 

2:15       7:35      18:40      20:15 

Th 

11 

8:00      9:50      15:30      21:20 

3) 

8 

11 

3:40    10:50    17:10      22H)5 

M 

11 

2:50       8:20      14:80      20:50 

A 

3) 

F 

12 

8:45    10:55    16:40      22:10 

M 

12 

4:45      11:60    18:80      23:10  J 

Tu 

12 

8:20        9:30      15:25      21:30 

8 

13 

4:40    11:45    17:55      28:10 

8 

Tu 

13 

5:50      12:50    19:50    .     .    . 

E 

W 

13 

8:50    10:40      16:40      22:10 

S 

14 

5:35     12:50    10:10    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

}) 

Th 

14 

4:80    11:80      17:80      23K)0 

StoN.  NtoS.  StoN.  NtoS. 

W 

14 

0:30        6:55    14:00    21:00 

A 

F 

15 

5:40    12:85    18:40    .    .    . 

M 

15 

0:10       6:40      13:50    20:20 

Th 

15 

1:35        7:55    14  55    21:60 

StoN.  NtoS.  StoN.  NtoS. 

8 

Tu 

16 

1:10        7:30    14:45    21:20 

F 

16 

2:60       8:55    15:40    22:85  ; 

S 

16 

0:00        6:30    18:85    19:45 

W 

17 

2:00       8:20    15:25    21:55 

8 

17 

8:85        9:40      16^5    28K)0 

8 

17 

0:50        7:30    14:26    20:40 

Th 

18 

3:00        9:20    16:10    22:40 

O 

H 

18 

4:20      10:80      16:50      23:30 

M 

18 

1:30       8:15    15:10    21:80 

F 

19 

3:45      10:00    16:50    28:15 

E 

M 

19 

5:10      1120      17:30      28:50 

Tu 

19 

2:20        8:50    16:45    22:20 

O 

8 

20 

4:30      10:40      17:25    23:50 

Tu 

20 

5:50      12K)0      18K>6    .     .    . 

S 

W 

20 

3:10        9'.35    16:80    28:10 

S 

21 

5:10      11.-20      18:00    .    .    . 

N  to  S.  8  to  N.  N  to  S.  Sto  N.  . 

Th 

21 

3:55      10:20    17:10    28:45 

NtoS.  StoN.  NtoS.  StoN. 

P 

W 

21 

0:20        6:40      12:50      18:45  | 

o 

F 

22 

4:85      11:00    17:50    .    .    . 

M 

22 

0:20       5:46      12:10      18:35 

Th 

22 

1:00        7:30      13:40      19:20  | 

N  to  8.  S  to  N.  N  to  S.  8  to  N. 

E 

Tu 

23 

0:50       6:40      18:00      19:10 

F 

23 

1:40      8:80      14:45      20:15  ■ 

S 

23 

0:80        5:10      11:45    18:25 

P 

W 

24 

1:30       7:40      HKW      19:50 

8 

24 

2:45      9;40    16:00      21:20 

s 

24 

1:05       6:00      12:25    19:05 

Th 

26 

2:10        8:45      15K)0      20:80 

§ 

S 

26 

3:50    11  KM)    17:80      22:40 

M 

25 

1:40        7:05      18K)5      19:40 

F 

26 

3:05    10:00     16:20      21:30 

M 

26 

5:10    12:40    19:80    .    .    . 

Tu 

26 

2:10        8:10      14:00      20-.30 

c 

8 

27 

4:15    11:80    17:40      22:60 

StoN.NtoS.  StoN.  NtoS, 

£ 

W 

27 

8:00        9:10      14:50      21:20 

S 

28 

5:40    18:10    19:20    .    .    . 

Tu 

27 

0.-00       6:30    18:55    20:40 

Th 

28 

8:45    10:26      lOKK)      22:25 

StoN.  NtoS.  StoN.  NtoS. 

W 

28 

1:20       7:80    14:40    21:80 

C 

F 

29 

5:00    11:40      17:80      23i» 

N 

M 

29 

0:10       6:60    14:25    20:85 

Th 

29 

2:20       8:30      15:15    22:00 

P 

S 

30 
31 

6:05    18:05    19:80    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 
0:35        7:10    14:8tt    21:00 

Tu 
W 

30 
31 

1:30        7:45    15:20    21:85 
2:30       8:40    16:00    22:20 

F 

30 

3:10       9:10      15:45    22:16 

Thifl  table  gives  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0»»  is  midnight,  12>»  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:42  is  8:42  p.  m.    The  heading  "N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
toward  the  north  before  the  time  of  alack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  8  to  N"  means  exactly 
the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  ^,  1st  quar.;  0>  'ull  moon;  (^,  8d  quar.;  £,  moon 
on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  oyer  the 
times  of  slack);  A,  P,  moon  in  apogee  or  perigee.   The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current.    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.    The  current  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour;  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race-  Point.    With  a  strong  northerly 
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SEYMOUR  NARROWS  (Discovery  Paaeage),  BRITISH  COLUMBIA,  1910. 
TIMES  OF  SLACK  WATER. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

S 

Day  of 

Current  turns  from— 

S 

Day  of 

1 

Current  turns  from— 

a 

Day  of 

Current  turns  f rom— 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

StoN.   NtoS.  StoN. 

NtoS. 

StoN. 

NtoS. 

StoN.   NtoS. 

StoN. 

NtoS. 

StoN.   NtoS. 

S 

1 

8:60       9:50      16a0 

22:80 

• 

Tu 

1 

5.-00 

11:20 

17K)5      22:45 

•  Th 

1 

6:00 

11:80 

16:10      22:45 

£ 

s 

2 

4:S0     10:86      16:40 

22:60 

W 

2 

6:80 

11:60 

17:80      28:20 

F 

2 

6:86 

11:66 

16:40      23.-20 

• 

M 

3 

6«6     U:10      IIM 

28:05 

A 

Th    3 

6:00 

12:80 

17:56      28:50 

8'  S 

3 

0:10 

12:80 

17:26    ... 

Tu 

4 

655     11:46      17:25 

28:25 

F 

4 

6:80 

18:00 

18:26    .    .    . 

1 

NtoS. 

StoN. 

NtoS.   StoN. 

W 

6 

6:16     12:25      17:50 

28:45 

NtoS. 

StoN. 

NtoS.   StoN. 

s 

4 

OKX) 

0:60 

13:10      18:10 

A 

Th 

6 

6:60    1S:00      18:20 

.    .    . 

S 

5 

0:25 

7:00 

18:40      19.-00 

M 

5 

0:40 

7:80 

14:00      18*^ 

NtoS.  StoN.  NtoS. 

StoN. 

S 

s 

6 

IHW 

7;45 

14:20      19.-25 

Tu 

6 

1.-20 

8:20 

14:60      19:45  ] 

F 

7 

0:10     7:80    1S:46 

18:66 

M 

7 

1:45 

8:80 

16:10      20:10 

W 

7 

2M 

0:10 

16:40      20:50 

S 

8 

0:60     8:16    14:80 

19:40 

Tu 

8 

2:30 

0:80 

10:00      21:06 

Th 

8 

2:65 

10:10 

10:86      22:05 

s 

9 

1:80     e:10    16:20 

20:30 

D 

W 

9 

3:80 

10:40 

17:10      22:06 

3) 

F 

9 

iM 

11.-20 

17:86     28:26 

S 

M 

10 

2*.80   10:10    16:80 

21:35 

Th 

10 

4-26 

11:46 

18:10      23:50 

S 

10 

5:10 

12:80 

18:60    .    .    . 

1> 

Tu 

11 

8:40   11:10    17:60 

22:40 

F 

11  '      5:40 

13:20 

19:80    .    .    . 

StoN. 

NtoS. 

StoN.  NtoS. 

W 

12 

4:45   12:10    10:80 

23:55 

iStoN. 

NtoS. 

StoN.    NtoS. 

£ 

s 

11 

0:60 

6:50 

13:80      19:60 

Th 

13 

6:10   18:20    20:80 

S 

12        1:20 

7*0 

14:20    20:40 

M 

12 

2:10 

8:20 

14:20      20:40 

StoN.    NtoS.  StoN. 

NtoS. 

E 

s 

13      2:40 

8:20 

15:20      21:30 

Tu 

13 

8:16 

9:40 

15:00      21.-20 

F 

14 

1*0       7:26      14:20 

21:20 

M 

'l4     8:40 

9:40 

15:56      22K)5 

W 

14 

4t06 

10:40 

15:86      21-.56 

S 

15 

2:15       8:30      15:10 

22:00 

Tu 

15      4:80 

10:50 

16:30      22:40 

P 

Th 

15 

4:66 

11:80 

16:10      22:40 

j« 

16 

3:20       9:40      16.*06 

22:36 

9 

W 

16  i    6:00 

11:35 

16:55      23:10 

c 

F 

16 

6:86 

12:10 

17.-00      28:25 

K 

M 

17 

4:80      10:40      16:40 

28:00 

Th 

17      6:45 

12:20 

17:25      23:40 

N 

S 

17 

0:86 

18:00 

17:46    .    .    . 

'.  y 

Tu 

18 

6:20      11«5     17:15 

23:30 

F 

18  1    6:80 

12:65 

18:00    .    .    . 

NtoS. 

StoN. 

NtoS.  StoN. 

P 

VV 

19 

6:00     12:15     17:60 

NtoS. 

StoN. 

NtoS.    StoN. 

s 

18 

0:10 

7:10 

18:46      18:25 

NtoS.  StoN.    NtoS. 

StoN. 

N 

S 

19  i      0:15 

7:20 

18:46      18:45 

M 

19 

0:50 

8HM) 

14:80      19.-20 

Th 

20 

0:05       6:46      18:10 

18:25 

s 

20       IKX) 

8:06 

14:40      19:30 

Tu 

20 

1:86 

8:40 

16:16      20d» 

F 

21 

0:40     7:80    18:60 

19:00 

M 

21 

1:50 

0:00 

16:86      20:20 

W 

21 

2:26 

9:20 

10:10      21:40 

S 

22 

1:20     8:20     14:66 

19:30 

Tu 

22 

2:50 

0:60 

10:60      21:40 

Th 

22 

8:20 

10:20 

17:80      28:00 

N 

8 

23 

2:05     0:15    10:06 

20:20 

C 

W 

23 

4:10 

11:10 

18.-00      28:05 

i 

F 

23 

4:85 

11:20 

18:16    .    .    . 

E 

M 

24 

2:50   10:26    17:80 

21:30 

Th 

24 

5:15 

12.-20 

10.*00    .    .    . 

StoN. 

NtoS. 

StoN.   NtoS. 

Tu 

25 

4:00   12:00    18:80 

28:10 

StoN. 

NtoS. 

StoN.  NtoS. 

S 

24 

o.-oo 

6:50 

12:10    18:60 

W 

26 

6:20     18:20    10:80 

F 

25 

0:80 

6:20 

18:25    19:45 

s 

25 

1:00 

7.-00 

12:50      19.-20 

StoN.  NtoS.    StoN. 

NtoS. 

E 

S 

26 

1:60 

7:40 

14K)0      20:16 

M 

26 

2:00 

8:10 

18:26      19:50 

Th 

27 

0:60       6:40      14:20 

20:10 

s 

27 

2:80 

8:30 

14:30      20:40 

A 

Tu 

27 

8:40 

9:00 

14.-05      20:25 

F 

28 

2:10       7:50      15:10 

20:46 

M 

28 

8:10 

9:20 

14:66      21:10 

W 

28 

8:80 

0:60 

14:40      21:05 

S 

29 

8KX)       9M      16:40 

21:16 

Tu 

29 

8:40 

10:10 

15:20      21:40 

Th  29 

4:00 

10:40 

15:16      21:45 

E 

s 

30 

8«)     10:00      16:10 

21:50 

A 

W 

30 

4:20 

10:46 

15:50      22:10 

F 

30 

4:40 

11:16 

16:50      22:20 

1 

M 

31 

4:26     10:46     16:40 

22:15 

S 

• 

S 

31 

6:80 

11:60 

16:80      23.-05 
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R« 

wi 
Ob 
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pn 

••a 

ha 
av 
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toft 
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happen  to  be  too  late.    If  bourn 
[)  the  table,  and  if  bound  to  the 
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TABLE  9.— CURRENTS. 


SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1910. 
TIMES  OF  SLACK  WATER. 


JAMtJARY. 

FEBRUARY. 

MARCH.                               I 

i;^ 

Day of- 

Cti£retit  Lurtu»  f fom— 

1 

Day of— 

Current  turns  from— 

S 

Dayot— 

Current  tarns  from— 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

N  to  H.  S  to  N.  N  to  B.  S  to  N. 

NtoS.  StoN.  NtoS.  StoN. 

NtoS.  StoN.  NtoS.  StoN.i 

S 

I 

2116        8;4&    14:40      ^21:00 

Tu 

1 

8:00       9:25    16:80    21:60 

Tu 

1 

1:25       7:55     13:45     20:16 

£ 

s 

2 

8:10        9:30    15:86      21:50 

c 

W 

2 

4K)0      10:20    16:80    22:60 

W 

2 

2:10      8:40    14:80     S1:00 

i 

M 

3 

4.-00      10:25    16:40    22:60 

Th 

3 

6:06      11:20    17:40  28:60 

a 

Th 

3 

3K)0       9.-30    16:86     tttOO 

Tu 

4 

5:10      uao    17:40    28:60 

F 

4 

6:16      12:25    18:66    .    .    . 

F 

4 

4:10     10:35    16:60    SS:06 

W 

5 

6:10      12:15     18:40    .    .    . 
StoN.  NtoS.  StoN.  NtoS. 

S 

5 

StoN.  NtoS.  StoN.  NtoS. 
1:06      7:80      13:40     19:55 

S 

5 

6:26      11:45    18:10    .    .     . 
8  toN.  N  to  S.  8  to  N.  N  to  S. 

Th 

6 

0:60      7:10      13:25    10:40 

8 

8 

6 

2:10      8:20      14:40      20:30 

s 

H 

6 

0:20      6:60      18:10      19:90 

F 

7 

1:60      8:06      14:20      20:80 

M 

7 

8:00        9:10      15.-25      21:30 

M 

7 

1:40      8:00      14:20      20:80 

S 

8 

2:40        8:50      15K)5      21:10 

Tu 

8 

8:60        9.55      16:10      2250 

Tu 

8 

2:46      8:60      16:10      21:15 

s 

9 

8:26        9:25      15:45      21:50 

• 

W 

9 

4:80      10:80      16:50      22:65 

W 

9 

8:80       9:40      15A>     22:00 

B 

M 

10 

4:00      10:10      16:20      22:30 

Th 

10 

5:15      11:10      17:80      28:30 

Th 

10 

4:10      10:20      16:30     22dM) 

• 

Tu 

11 

4:46      10:45      17K)5      23K)5 

F 

11 

5:55      11:50     18:10    .    .    . 

• 

F 

11 

4:65      10:66     17^5      28^0 

W 

12 

6:80      11:25      17:50      23:45 

NtoS.  StoN.  NtoS.  StoN. 

E 
p 

S 

12 

5:80     11:30      17:50      23:45 

Th 

13 

6:10      12K)5      18:30    .    .    . 

P 

S 

12 

0.-00       6:30      12:25      18:50 

8 

13 

6:10     12,-00     18:80    .    .    . 

N  to  8.  S  to  N.  N  to  S.  8  to  N. 

E 

» 

13 

0*40       7:10      ISKX)      19:35 

NtoS.  StoN.  NtoS.  StoN. 

F 

14 

0:25        6:60     12:45      19:10 

M 

14 

1:25       8:00      13:50     20:20 

M 

14 

0:20       6:50      12:40      lOaO 

S 

15 

1:05       7:35      13:25      20K)0 

Tu 

15 

2:20       8:60      14:50      21:20 

Tu 

15 

IHX)        7:85      18:25      20KX> 

E 

s 

16 

1:50       8:30      14:20      20:50 

}) 

W 

16 

9:30       9:55      16.-00    22:80 

W 

16 

1:50       8:80      14:30    81:00 

P 

M 

17 

2:50        9:20      15:30      21:50 

Th 

17 

4:60      11:10      17:30    28:60 

1> 

Th 

17 

SKX)       9:40      15:45    22:16 

3) 

Tu 

18 

4:00      10:25      16:40      23:00 

F 

18 

6:20      12:30      18:50    .    .    . 

N 

F 

18 

4-.80      10:55      17:10    2S:40 

W 

19 

6:16      11:40      18:00    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

S 

19 

6:00      12:15      18:40    .    .    . 

8  to  N.  N  to  8.  8  to  N.  N  to  S. 

N 

S 

19 

1:10      7:40      13:55      20:10 

StoN.  NtoS.  StoN.  N  to  & 

Th 

20 

0:16       6:30      12:50      19:10 

s 

20 

2:26      8:86      14:50     21:00 

s 

20 

1:00      7:80      13:40      19-.65 

F 

21 

1:20        7:45     14:10      20:20 

M 

21 

8:16        9:20      15:35      21:40 

M 

21 

2:10      8:20      14:40      20:45 

S 

22 

2:86        8:45     15:00      21:10 

Tu 

22 

3:56      10:05      16:10      22:20 

Tu 

22 

8:00       9:05      15:20     21:30 

N 

s 

23 

8:26        9:30      15:50      21:55 

o 

W 

23 

4:85     10:40      16:60      23.-00 

W 

23 

835       9:40      15-.60      22:00 

M 

24 

4:06      10:15      16:25*    22:30 

Th 

24 

5:16      11:10      17:80      28:26 

Th 

24 

4.-05      10:15      1626      2230 

O 

Tu 

25 

4:50      10:50      17:10      23:10 

F 

25 

5:40      11:35      18K)0      23:50 

g 

F 

25 

4:40      10:45      17.-00      2S.-00 

W 

26 

5:30      11:25      17:60      23:45 

E 

S 

26 

6:15      12:10      18:80    .    .    . 

S 

26 

6:15      11:10      1730      23.-25 

Th 

27 

6:10      12:00      18.-a0    .    .    . 

N  toS.  8  to  N.  N  to  8.  S  to  N. 

s 

27 

5:40      1135      18:00      23:50 

NtoS.  StoN.  NtoS.  StoN. 

s 

27 

0:20        6:45      12:35      19:00 

A 

M 

28 

6:15      12:05      1830    .     .     . 

F 

28 

0:10       6:46      12:85      19.-05 

A 

M 

28 

0:60       7:20      13:10     19:35 

NtoS.  StoN.  NtoS.  StoN. 

S 

29 

0:50       7:20      13:10      19:40 

Tu 

29 

0.-20        6:46      12:36      19:00 

E 

8 

30 

1:30        8:00      13:45      20:20 

W 

30 

0:50        7:20     13:10    10:40 

A 

M 

31 

2:10        8:40    14:40      21:00 

Th  31 ' 

1:30        8K)0     14:00    20:S0 

This  table  gives  the  predicted  136th  meridian  times  of  Middle  Slack  Water;  0»»  is  midnight,  12»»  is  noon;  all  houra  less  than  12 
are  in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  ^instance, 
15:42  is  3:42  p.  m.    The  heading  "  N  to  S  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the  north 
before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "S  to  N"  means  exactly  the  reverse. 
Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }) ,  Ist  quar. ;  O.  full  moon;  C.  3d  quar.;  E,  moon  on  the  equator; 
N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  slack);  A,  P, 
moon  in  apogee  or  perigee.    Slack  Water  usually  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  heading 
"NtoS"  are  locally  known  as  "  High  Water  Slack,"  and  those  under  "S  to  N"  as  •'  Low  Water  Slack,"  although  high  and  low 
waters  do  not  occur  until  about  two  hours  later.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current.    At  weakest  neap  tides  those  with  good  local  knowledge  pass  through  Sergius  Narrows  at  all 
stages  of  the  current    The  current  at  spring  tides  in  Sergius  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  hour  in 
the  narrowest  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  is  running  strong 

uigiiizea  oy  ' 


TABLE  9.— CURRENTS. 


497 


SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1910. 
TIMES  OF  SLACK  WATER. 


APRIL. 

MAY. 

JUNE. 

^ 

Day  of— 

Current  turns  f  rom— 

i 

Dayof- 

Current  turns  from— 

S 

Dayof- 

Current  turns  from— 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

NtoS.  StoN.  NtoS.  S.toN 

"l 

NtoS.  StoN.   NtoS.  StoN. 

NtoS.  StoN.  NtoS,  StoN. 

F 

1 

2:35       9:00      16.-00    91:86 

s 

1 

8:00        9:85      15:40    88:10 

W 

1 

6:10     11.-25       17:45    .    .    . 

S 

C 

S 

2 

8:S0      10:00      16:10    82:86 

a 

M 

2 

4:80      10:50      17:00    88:86 

StoN.NtoS.  StoN.  NtoS. 

H 

3 

4:60     11:15       17:35    2S:60 

Tu 

3 

6:40      12K)0      18:20    .    .    . 

E 

Th 

2 

OKK)     6:90      12:80       19K)0 

M 

4 

6:80      12:30      19:00    .    .    . 

StoN.NtoS.  StoN.   NtoS. 

F 

3 

lao       7:86      13:46      20HX) 

StoN.  NtoS.  StoN.  NtoS. 

W 

4 

0:40      7  KM      18:20      19:40 

S 

4 

2:15       8:80      14:40      2050 

Tu 

6 

1:10      7:40      14:00      aoao 

Th 

5 

1*5       8:10      14:25      20:35 

P 

s 

5 

3:00       9:10      16:25      21J0 

W 

6 

8:86       8:85      14:50      20:55 

£ 

F 

6 

2:46       8:60      16:10     21:16 

M 

6 

8:50      9:60       16.-06      22:16 

Th 

7 

3:10  '    9:15      15:80      21:40 

S 

7 

8:26       9:30      15:46      21:50 

• 

Tu 

7 

4:30     10:80       16:6(>      23:00 

E 

F 

8 

8:50        9:55      16:10      22.'2D 

P 

• 

s 

8 

4:00      10:10      16:26      22:.'{0 

N 

W 

8 

530     liaO      17:40      28:86 

f 

S 

9 

4:80      10:30      16:45      22:50 

M 

9 

4:46      10:46      17aO      28:10 

Th 

9 

6:06     12K)0       18:80    .    .    . 

8 

10 

5:10      11:10      17:80      23:26 

Tu 

10 

5:80      11:80      17:50      23:50 

N  toS.  S  to  N.  N  to  S.  S  to  N. 

M 

11 

6:50      11:40      18:10    .    .    . 
NtoS.  StoN.  NtoS.  StoN. 

W 

11 

6:15      12:10      18:40    .    .    . 
NtoS.  StoN.  NtoS.  StoN. 

F 

S 

10 
11 

0:20       6:56      12:46     19:80 
1:10       7:40     13:36     80:06 

Tu 

12 

OKN)       6:30      12:20      18:55 

N 

Th 

12 

0:80       7:00      12:66      19:85 

s 

12 

2:00       8:86     14:80     81:00 

W 

13 

0:46        7:20      13:10      19:45 

F 

13 

1:25       8:00      13:50    80:80 

M 

13 

8:06       9*.d0     15:40    99:00 

N 

Th 

14 

1:85       8:20      14:10    80:46 

S 

14 

2r20        9:00      15:00    81:40 

D 

Tu 

14 

4:10      10'.80      16:40       28K)0 

F 

16 

2:45       9:20      1526    88:00 

D 

§ 

15 

8:40     10:20      16:30    88:60 

£ 

W 

15 

6:90    11:80     17:50      28:60 

D 

S 

16 

4:10      10:40      16:50    88:80 

M 

16 

6:00      11:20      17:40   88:66 

Th 

16 

6:10    19:80     18:50    .    .    . 

s 

17 

6:40      12K)0      18.-20    .    .    . 

Tu 

17 

6:80      12-20      IS'M    .    .    . 

StoN.NtoS.   StoN.NtoS. 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

StoN.NtoS.  StoN.  NtoS. 

A 

F 

17 

IHX)      7:80    18:80      19:46 

M 

18 

0:80     6:66      13:10      19:80 

W 

18 

1:00      7:90      13'.80      19:45 

S 

18 

1:60        8:10   14:80      20:80 

Tu 

19 

1:46      8:00      14:15      20:26 

E 

Th 

19 

1:50       8:10      14:20      20:80 

s 

19 

2:86       8rl5    14:66      glKlO 

W 

20 

2:35        8:45      14:55      21:05 

F 

20 

2:85      8:45       14:66      21:05 

M 

20 

3:20       9:20   16:86      21:40 

Th 

21 

3:10        9:20      15:80      21:85 

A 

S 

21 

3:10       9:20      15:26      21:30 

Tu 

21 

8:60       9:60    16:06      22:16 

E 

F 

22 

8:45        9:50     15:65      22:05 

s 

22 

8:40        9:50    16:00      22:10 

o 

W 

22 

4:80      10:80    16:46      72JB0 

8 

23 

4:10     10:20     16:25      22:30 

o 

M 

23 

4:10      10:20    16:80      22:80 

s 

Th 

23 

5:10      11.-05    17:86      23:25 

C 
A 

H 

24 

4:40      10:45     17:00      23K)0 

Tu 

24 

4:45      10:45    17:06      2SK)5 

F 

24 

6:45      11:40    18:10    .    .    . 

M 

25 

5:16      11:10      17:30      23-.30 

W 

25 

5:25      11:20    17:40      23:35 

NtoS.  StoN.  NtoS.8toN. 

Tu 

28 

5:45      11:40    18:00      23:50 

S 

Th 

26 

6100      11:50    18:80    .    .    . 

S 

25 

0:00        6:25      12:15    18:60 

W 

27 

6:20      12:10    18:40    .    .    . 

i 

NtoS.  StoN.NtoS.  StoN. 

s 

26 

0:40       7:10      13M    10:80 

NtoS.  StoN.  NtoS.  StoN. 

F 

27 

0:10       6:40      12:80    19:00 

M 

27 

1:25       7:55      18:46    80:90 

Th 

28 

0:30        7:00      12:50    10:80 

S 

28 

0:50       7:26      13:15    10:60 

Tu 

28 

2:15        8:50      14:50      21:16 

S 

F 

29 

1:10       7:40      1335    80:06 

s 

29 

1:40        8:15      14:10    80:40 

i 

W 

29 

8:90        9:46      15:50      22:15 

S 

30 

8:00        8:30      14:30     81:00 

M 

30 

8:40        9:15      15:20    81:40 

Th 

30 

4:80      10:60      17.-00     28:20 

C 

Tu  31 

1 

8:60      10:20      16:30    88:60 

it  is  not  safe  for  any  vessel,  especially  a  large  one,  to  pass  from  below  Francis  Rocks,  to  above  Liesnoi  Shoal.    During  spring  tide 
it  is  recommended  to  pass  througli  only  ator  near  the  time  of  middle  slack.    The  water  at  the  strength  of  the  current  is  very  much 
disturbed,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swiriing  in  the  channel,  especially  at  the  end  where  the  water 
ia  passing  out.    The  channel  Is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  carried 
on  the  reef  or  shore  before  she  can  be  straightened  out    The  currents  in  Sergius  Narrows  are  quite  Irregular  (see  the  results 
obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  8.  N.,  given  on  page  601),  and  mariners  are  advised,  therefore,  to  be  on  hand  asuffi- 
cient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  dack  water,  in  case  the 
predictions  happen  to  be  too  late.    If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
"  S  to  N  "  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "N  to  S"  in  the  table.    There  is 
about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  pass  in  perfect  safety,  especially  if  going 
with  the  current.    Strangers  should  never  vary  from  tne  rule  of  passing  either  way  at  the  slack-water  period,  taking  care  to 
select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 

uigiiizea  oy  ' 
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TABLE  9.— CURRENTS. 


SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1910. 
TIMES  OF  SLACK  WATER. 


JULY. 

AUGUST. 

SEPTEMBER.                          | 

S 

Dayof- 

Current  turns  f  rom— 

:^ 

Dayof- 

(nirrent  turns  from— 

a 

Day of— 

Current  turns  from— 

W. 

Mo. 

W. 

Mo, 

W. 

Mo. 

NtoS.  StoN.  NtoS.  StoN. 

StoN.  NtoS.  StoN.  NtoS. 

StoN.    NtoS.  StoN.  NtoS. 

F 

1 

5:40     19:00     18:20    .    .    . 

M 

1 

1.-20        7:46    14:10     20:20 

Th 

1 

3:20        9:25      15:46      21:50 

StoN.  NtoS.  StoN.  NtoS. 

N 

Tu 

2 

2:85       8:45    16:00     21:10 

F 

2 

4.-00      10:10      16:16      22:25! 

S 

2 

0:80        6:60     1S:10     19:80 

W 

3 

8:80       9:80    16:60     22K)0 

• 

S 

3 

4:40      10:40      16:56     28:00 

P 

s 

3 

1:46        8:00     14:20     20:85 

• 

Th 

4 

4aO      iq:20     16:80      22:85 

s 

4 

5:15       11:10     17uS0      23:25  | 

M 

4 

2:45        8:50     15:10     21:20 

F 

5 

4:55      10:65     17:15'     23:10 

E 

M 

5 

5:45       11:40     18.i)0      23:50  . 

Tu 

5 

8:85        9:40     16:00     22.-05 

S 

6 

5:40      11:80      ISM     23£0 

Tu 

6 

6:15       12:10     18:80  .    .    . 

N 

• 

W 

6 

4:20      10:25     10:45      22:45 

s 

7 

6:15      UM     18:80   .    .    . 

NtoS.  StoN.  NtoS.  StoN, 

Th 

7 

5:10      11:10      17-.80      28:80 

NtoS.  StoN.  NtoS.  StoN. 

W 

7 

0:20        6:50      12:40     I9t0b 

F 

.8 

bM      11:60      18:15    .    .    . 

M 

8 

0:20       6:45      12:40     19:05 

Th 

8 

0:50        7:20      13:10     19:40 

NtoS.  StoN.  NtoS.  StoN. 

E 

Tu 

9 

0:60        7:20     18:15     19:40 

A 

F 

9 

1:30      8.-00      13:50     20:20 

S 

9 

0K)6        6«6      12:25      18:65 

W 

10 

1:80        8.-00      18:50     20:20 

8 

10 

2:15      8:46     14:45     21:10 

8 

10 

0:45        7i20      18:10      19:40 

Th 

11 

2:15       8:40      14:40     21 KX) 

D 

8 

11 

3:20      0:46    16:60     22:15 

M 

11 

IM       8:00      18:50      20.-20 

A 

F 

12 

S:10      0:tO      15d)5     22H)0 

M 

12 

4:26    10:60    17 KM     28.-25  . 

E 

Tu 

12 

2:15        8:45       14:46     21:10 

1> 

S 

13 

4:10    10:80    10:46     23K)0 

s 

Tu 

13 

6:40    12:06    18:80   .    .    .  ' 

1> 

W 

13 

S:10        9:80      15:40      22:00 

s 

14 

6:20    11:80    17:60   .    .    . 

StoN.  NtoS.  StoN.  NtoS.  ! 

Th 

14 

4:10    10:00      16:45      28:00 

StoN.  NtoS.  StoN.  NtoS. 

W 

14 

0:40        7:10    18:20    10:46 

A 

F 

15 

6:10    11:26      17:40      28:50 

M 

15 

0H)5     0:80    12:40   10:10 

Th 

15 

1:55       8:10    14:10   20:40 

S 

16 

0:20     12:20    18:60    .    .    . 

S 

Tu 

16 

1:20       7:45    18:60  20:10 

F 

16 

2:60       9:00    16:16     21:20 

StoN.  NtoS.  StoN.  NtoS. 

W 

17 

2:25        8:35    14:60   21:00 

S 

17 

8:85       9:40      15:60     22:00 

s 

17 

1:00       7:20    18;26    19:46 

Th 

18 

8:15       9:20    16:86      21:40 

O 

8 

18 

4:10      10:20      16:30     22*J» 

M 

18 

1-M        8:10     14:26    20:86 

F 

19 

8:50      lOKX)    10:10     22:20 

E 

M 

19 

4«)      10:55      17:10     23:10 

• 

T^ 

19 

2:46       8:55     16:10    21:20 

O 

S 

20 

4:85      10:40     16:55      28H)0 

Tu 

20 

5-.80      1125      170)0     23:40 

S 

W 

20 

8:80        9:85    16:60      22K)0 

8 

21 

5:15      11:10      1730      2825 

P 

W 

21 

6K»      UM      1825    .    .    . 

O 

Th 

21 

4:10      10:15    10:26      22:30 

M 

22 

5:50     HUSO      18:10    .    .    . 

Ntoa  StoN.  NtoS.  StoN. 

F 

22 

4dS0      10:60    17:10      28:10 

NtoS.  StoN.  NtoS.  StoN. 

Th 

22 

0:15        6:45      12:35      19:10 

S 

23 

5:80       11:80      17:60      28:45 

E 

Tu 

23 

0:00       6:80      1230      18:50 

F 

23 

IKW        7:80     1825      19:55 

s 

24 

SaO       UM     18:80    .    .    . 

P 

W 

24 

0:40       7:10      18:00     lOflO 

S 

24 

1:45        8:90     14-.80     21:00 

NtoS.  StoN.  NtoS.  StoN. 

Th 

25 

1:20       7:50      18:40     20:10 

§ 

8 

25 

8K)0      0:40     15:50      22:15 

M 

25 

0:20        6-.50      12:40      19:10 

F 

26 

2:10       8:45      14:40     21:10 

M 

26 

4:80    11:00    17x20     23:40 

Til 

26 

1:00        7:85      18:25      19:50 

(C 

S 

27 

8:20       0x60     15.-55     22:80 

Tu 

27 

6:00    12:20  18:60    .    .    . 

£ 

W 

27 

1:45        8:20      14:10     20:40 

s 

28 

4:50     11:10    17:25    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

Th 

28 

2:40        oao      15:15     21:40 

StoN.  NtoS.  StoN.  NtoS. 

W 

28 

1K)5        7:86    18:46    20KI0 

c 

F 

29 

8-.60      10:16      1630     22:60 

N 

M 

29 

0K»       6:20    18:80  10:00 

Th 

29 

220       8:80    14x46      20:50 

p 

8 

S 

30 
31 

5:05     ll:iO      17:40    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

0:10        6'M    12:40      19:10 

Tu 
W 

30 
31 

1:20       7:45    14:00  20:10 
2:30        8:40    16:00      21:05 

F 

30 

3H)0       9:10     1525      21:30 

This  table  gives  the  predicted  135th  meridian  times  of  Middle  Slack  Water;  0^  is  midnight,  12i>  is  noon;  all  houxs  less  than  12 
aie  in  the  forenoon  (a.  m.)  .all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:42  Is  8:42  p.  m.    The  heading  "  N  to  8  "  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  toward  the 
north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  S  to  N  "  means  exactly  the  reverse. 
Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  3),lstqnar.;  Oi^uHmoon;  C.Sdquar.;  E,  moon  on  the  equator, 
N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  over  the  times  of  slack);  A,  P, 
moon  in  apogee  or  perigee.    Slack  water  usually  lasts  from  five  to  twenty  minutes;  those  slacks  which  occur  under  the  heading 
"NtoS"  are  locally  known  as  "  High  Water  Slack,"  and  those  under  "StoN"  as  "Low  Water  Slack,"  although  high  and 
low  waters  do  not  occur  until  about  two  hours  later.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be 
followed  by  a  comparatively  weak  current .    At  weakest  neap  tides  those  with  good  local  knowledge  pais  through  Seigius  Narrows 
at  all  stages  of  the  current.    The  current  at  springtides  in  Serglus  Narrows  attains  an  estimated  velocity  of  10  to  12  miles  per  hour 
in  the  nar^west  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  is  runningstrong 
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8ERGIU8  NARROWS  (Peril  Strait),  ALASKA,  1910. 
TIMES  OP  SLACK  WATER. 


OCTOBER. 

a 

NOVEMBER. 

Current  turns  from- 

DECEMBER.                          1 

i 
s 

Day  of— 

Current  tuniB  from— 

Day  Of— 

(3 

1 

Dayof- 

Current  tuma  from— 

! 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

~ 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoN. 

NtoS. 

S 

1 

8:40        9:45      15:56      22:06 

• 

Tu 

1 

4:10      10:20      16^5      22:30 

• 

Th 

1 

4:20      10:20      16:85 

22:85 

£ 

• 

§ 

2 

4:10      10:15      16:25      22:80 

W 

2 

4:45      10:46      17:00      28.-00 

F 

2 

4:66      10:55      17:10 

28:10 

M 

3 

4:40      10:45      17«0      28:00 

A 

Th 

3 

5:20      11:15      17«6      23:80 

s 

S 

3 

6:80      11:25      17:50 

23:45 

Tu 

4 

5:15      11:10      17:80      2325 

F 

4 

6:60      11:45      18:05    .    .    . 

8 

4 

6:10      12:00      18:80 

.    .    . 

W 

5 

5:45      11:40      18:00      28:60 

NtoS.  S  to  N.  N  to  S.  S  to  N. 

NtoS.  StoN.  NtoS. 

StoN. 

A 

Th 

6 

6:15      12:10      18:80    .    .    . 

S 

5 

OKN)      6:26      12:15      18:45 

M 

5 

0:20      6:60      12:40 

19:10 

1)  to  S.  S  to  N.  N  to  S.  S  to  N. 

S 

8 

6 

0:85      7:06      12:N>      19:30 

Tu;   6 

IKX)      7:86    18:26 

19:66 

F 

7 

0:20        6:60      12:40      19:10 

M 

7 

1:20      7:60     18:40      20:10 

W     7 

1:45      8:20    14:16 

20:45 

8 

8 

IKX)      7:80      18:20      19:50 

Tu 

8 

2:10      8:40     14:40      21:10 

Th     8 

2:45      9:15     15:16 

21:40 

8 

9 

1:40      8:15     14:10      20:40 

1> 

W 

9 

3:20      9:45    16:60      22:15 

1> 

F     9 

3:50     10:16    16:20 

22:60 

S 

M 

10 

2:40      9:10    15:16      21:40 

Th 

10 

4:30    10:56     17:10      23:30 

E 

S  .10 

6K)0      11:25    17:40 

}) 

Tu 

11 

8:60    10:16    16:80     22:50 

F 

11 

5:50    12:06     18:80    .    .    . 

1 

StoN.  NtoS.  StoN. 

NtoS. 

W 

12 

6:06    11:80    17:50   .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

8 

11 

0:00        6r20      12:25 

18:50 

StoN.  NtoS.  StoN.  NtoS. 

S 

12 

0:40        7:10      18:16      19:40 

M 

12 

1H)5        7:30      13:40 

19:65 

Th 

13 

0K)5      6:80    12:40    10:10 

E 

8 

13 

1:50        8:00      14:20      20:30 

Tu 

13 

2:10        8:20      14:40 

20:45 

F 

14 

,    1:20       7:45    18:66    20:10 

M 

14 

2:40        8-.60      15:00      21:10 

W 

14 

3K)0        9:05      15:25 

21:80 

S 

15 

2:25        8:36      14:60      21.-00 

Tu 

15 

8:25        9:80      16:46      21JiO 

p 

Th 

15 

3:45        9:50      16:05 

22:15 

8 

16 

3:10        9:20      15:80      21:40 

9 

W 

16 

4K)0      10:10      1620      22:30 

C'  F 

16 

4:80      10:35      16:65 

28KX) 

£ 

M 

17 

8:60        9:56      16:10      22:20 

Th 

17 

4:45      10:45      17:10      23:10 

N 

S 

17 

5:20      1120      17:45 

28:40 

^^ 

Tu 

18 

4:80      10:80      16:46      22:45 

F 

18 

5:80      11:30      18:00      28:50 

8 

18 

6:10      12:00      18:80 

P 

W 

19 

6K)6      11:06      17:25      28:25 

N 

S 

19 

6:20      12:10      18:45    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

Th 

20 

5:46      11:40      18K)5    .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

M 

19 

0:25        7:00      12:50 

1925 

NtoS.  StoN.  NtoS.  StoN. 

8 

20 

0:85        7:10      18:00      19:40 

Tu 

20 

1:15        7:45      13:40 

20:10 

F 

21 

0:00        6:80      12:20      18:55 

M 

21 

1:80      8:10      14K)0      20:40 

W 

21 

2:10        8:40      14:40 

21:10 

S 

22 

0:40        7:20      18:10      19:50 

Tu 

22 

2:40      0:10    1&:20      21:45 

Th 

22 

8:15       9:40    16:40 

22:00 

N 

8 

23 

1:40      8:20      14:15      20:60 

c 

W 

23 

3:50    10:20    16:80     22:50 

% 

F 

23 

4:10      10:86    16:46 

23.'00 

c 

M 

24 

2-.55      0:80    15:86      22:10 

Th 

24 

5:10    11:80    17:60        .    . 

S 

24 

5:20      11:80    17:60 

Tu 

25 

4:20    10:60    17:00      28:25 

StoN.  NtoS.  StoN.  NtoS. 

StoN.  NtoS.  StoN. 

NtoS. 

W 

26 

5:46    12:06     18:80   .    .    . 

F 

25 

0.-00        6:20      12:80    18:60 

8 

25 

OKM)        6:20      12:80 

18:60 

StoN.  NtoS.  StoN.  NtoS. 

£ 

S 

26 

1.-00        7JS0      18«0      19:45 

M 

26 

1:00        7:20      13:25 

19:40 

Th 

27 

0:40       7:00    18:16    10:40 

8 

27 

1:55        8:10      14:20      20:80 

A 

Tu 

27 

2:00       8:10      14:26 

20:80 

F 

28 

1:60        8:05      14.-20      20:80 

M 

28 

2:40       8:50      14:65      21:05 

W 

28 

2:40       S'M      15:00 

21:10 

S 

29 

2:86        8:45      14:55      21:05 

Tu 

29 

8:16        9:20      16:86      21:40 

Th 

29 

8:20        9:80      16:40 

21:50 

E 

8 

30 

saO        9:20      16:80      21:40 

A 

W 

30 

8:46        9:50      16:00      22:10 

F 

30 

4:00      10:06     16:10 

22:20 

M 

31 

8:46        9JM)      16:00      22:10 

S 

• 

S 

31 

4:86      10:85      16:56 

73:00 

it  is  not  safe  for  any  vessel,  especially  a  large  one,  to  i>ass  from  below  Francis  Rocks  to  above  Liesnoi  Shoal.  During  spring  tide 
it  is  lecommended  to  pass  through  only  at  or  near  the  time  of  middle  slack.  The  water  at  the  strength  of  the  current  is  very 
much  disturbed,  heaving  up  over  the  ledge  in  the  middle  and  .boiling  and  swirling  in  the  channel,  especially  at  the  end  where 
the  water  Is  passing  out.  The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may 
be  carried  on  the  reef  or  shore  before  she  can  be  straightened  out.  The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the 
results  obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  501),  and  mariners  are  advised,  therefore,  to  be  on 
band  a  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in 
case  the  predictions  happen  to  be  too  late.  If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time 
given  under  **  S  to  N  "  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table. 
There  is  about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  pass  in  perfect  safety,  especially 
ii  going  with  the  current.  Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking 
care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current 
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Seymour  Narrows  and  Sergiua  Narrows, 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  slack 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  the 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high-water  slacks  add  4h  53m  to  Sitka  time  of  high  water,  and 
for  low- water  slacks  add  5h  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  time 
without  further  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subtract  2h  from  Sitka  time  of  high  water. 
and  for  low- water  slacks  subtract  2h  from  Sitka  time  of  low  water.  The  mean  duration  of 
slack  current  is  from  5m  to  20m.  At  the  end  of  high- water  slack  the  current  turns  and 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slack, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E.  K.  Moore. 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G*.  S.,  from  the  current  observations  he  obtained  in  1897  at 
Seymour  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymour  Narrows. 

h.  m. 

Mean  time  of  slack  after  higher  H.W.     Sitka.     (580be.) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 1  24 

Mean  time  of  slack  after  lower  H.W.     Sitka.     (1460b8.) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.     Sitka.     (203  Obe. ) 4  48 

Mean  variation  from  4h  48m 15 

Extreme  variation  33m  earlier  to  57m  later 1  30 

Mean  time  of  slack  after  lower  L.W.     Sitka.     (1220b8.) 4  28 

Mean  variation  from  4h  28m 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W,     Sitka.     (53  Obs. ) 5  41 

Mean  variation  from  5h  41m 35 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.     Sitka.     (175  Obe.)  4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  1 7m  later 3  08 

Mean  time  of  slack  after  all  H.  and  L.  waters.     Sitka.     (378  Obs. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

Variation  of  duration  of  slack  water 6m  to  0  19 

The  time  used  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian, 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table, 
add  the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  120th 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  large, 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  al>out  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 

Digitized  by  VjOOQIC 


TABLE  9.— CURRENTS.  501 

Sergiu8  Narrows. 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.     Sitka.     (870be.) 135 

Mean  of  the  variations  from  Ih  35m 19 

Extreme  variations  47m  earlier  to  47m  later 1  34 

Mean  time  of  slack  before  lower  H.  W.    Sitka.     ( 120  Obs.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.    Sitka.     ( 207  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 24 

Extreme  variations  Ih  05m  earlier  to  Ih  09m  later 2  14 

Mean  time  of  slack  before  lower  L.  W.    Sitka.     (99  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 11 

Extreme  variations  21m  earlier  to  25m  later ! 46 

Mean  time  of  slack  before  higher  L.  W.     Sitka.     (135  Obs. ) 1  27 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.    Sitka.     ( 234  Obs. ) 1  41 

Mean  of  the  variations  from  Ih  41m 17 

Extreme  variations  40m  earlier  to  54m  later 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.     Sitka.     (441  Obs.) 1  50 

Mean  of  the  variations  from  Ih  50m 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  weak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  difference  shown  by  this  table  is  subtracted  from  the  time  of  high  or  low 
water  at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergius  Narrows,  in  135th  meridian 
time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Cohimhia. 

To  find  the  approximate  120th  meridian  time  of  sldck  water: 

(1)  At  Race  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slat^k.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
high  and  higher  low  water  slacks. 

Note. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  add  20  minutes  to  the  Port  Townsend  time  of  high  tide  for  higher 
high  water  slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  50  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  15  minutes  from  Port  Townsend  time 
of  high  tide  for  higher  high  water  slack,  and  add  35  minutes  to  the  time  of  low  tide  for 
lower  low  water  slacks.  For  small  tides  take  Port  Townsend  time  of  tide  for  high  or  low 
water  slack. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and 
2  hours  to  the  small  tides  at  Port  Townsend. 
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(7)  At  Yuculta  Rapids,  Stuart  Island,  for  large  tides  take  Port  Townsend  time  of  tide 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port 
Townsend  times  to  obtain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Kapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time,  of  the  large 
tides  and  4  hours  to  the  time  of  the  small  tides. 

Note. — The  time  of  slack  water  for  small  tides  is  more  uncertain  than  for  the  large  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbran,  commanding  D.  G.  S.  Quadra, 

Chathain  Strait^  Almka, 

To  find  the  approximate  135th  meridian  time  of  BUick  water: 

At  Killisnoo,  Kootznahoo  Itoads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  fSE.  to 
WNW.  between  high  and  low  water,  and  from  WNW.  to  ESE.  between  low  and  high  water. 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISK 


North  Laiiiude,                                                                \ 

Declinap 
tion. 

^8S2" 

II 

1 

OP 

2° 

4° 

ep 

8° 

IQP 

no 

V3P 

130 

140 

160 

16° 

170   i   18° 

vap 

200 

o       / 

A.  m. 

h.m. 

A.  m. 

A.WI. 

h.m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.m. 

A.fln. 

28    068 

Jan.    1 

559 

602 

606 

6  10 

6  14 

6  17 

6  19 

620 

622 

624 

626 

628 

630 

682 

68» 

6  85 

22    87 

6 

602 

605 

609 

6  11 

6  15 

6  18 

6  21 

622 

6  24 

6  26 

628 

629 

6  31 

683 

685 

6  86 

21    58 

11 

601 

607 

6  11 

6  14 

6  17 

620 

622 

623 

625 

627 

629 

680 

632 

684 

636 

6  87 

21    06 

16 

606 

609 

6  12 

6  15 

6  18 

6  21 

623 

6  24 

626 

628 

6  80 

6  31 

683 

684 

696 

688 

20    07 

21 

6  07 

6  10 

6  12 

6  16 

6  19 

622 

6  24 

625 

627 

628 

630 

6  31 

633 

684 

636 

6  88 

18    68 

26 

609 

6  12 

6  14 

6  17 

620 

6  22 

6  24 

625 

627 

628 

6  80 

6  31 

682 

634 

685 

6  87 

17    89S 

81 

6  10 

6  13 

6  15 

6  17 

620 

622 

6  24 

6  25 

6  26 

628 

629 

680 

632 

633 

684 

6  86 

16    13  8 

Feb.    5 

6  10 

6  18 

6  15 

6  17 

620 

622 

6  23 

6  24 

625 

6  27 

628 

629 

630 

632 

632 

6  84> 

14    40 

10 

6  11 

6  13 

6  15 

6  17 

6  19 

6  21 

622 

623 

6  24 

6  25 

626 

627 

628 

629 

680 

6  S2 

18    01 

16 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

620 

622 

622 

623 

624 

625 

6  26 

6  27 

628 

6  29 

11    16 

20 

6  10 

6  12 

6  13 

6  15 

6  16 

6  18 

6  18 

620 

620 

6  21 

622 

623 

623 

624 

625 

6  26 

9    288 

25 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16 

6  16 

6  18 

6  18 

6  18 

6  19 

620 

620 

6  21 

622 

6  22 

7    808 

Mar.    2 

609 

6  10 

6  11 

6  12 

6  12 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19, 

5    84 

7 

608 

608 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  14 

6  15 

8    87 

12 

606 

606 

607 

608 

608 

609 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  10 

6  10 

6  11 

1    898 

17 

605 

605 

605 

605 

605 

606 

606 

6  06 

606 

6  06 

606 

606 

606 

606 

606 

6  06 

0    20N 

22 

608 

603 

603 

603 

603 

603 

603 

603 

602 

6  02 

602 

602 

602 

602 

602 

6  02 

2    18N 

27 

602 

6  01 

COl 

6  01 

600 

600 

600 

559 

559 

6  53 

5  59 

558 

558 

558 

558 

5  56 

4    15N 

Apr.     1 

600 

600 

559 

558 

558 

5  57 

666 

556 

556 

555 

556 

556 

554 

554 

554 

553 

6    09 

6 

5  59 

558 

5  67 

556 

5  55 

554 

554 

553 

5  53 

5  52 

5  52 

5  51 

560 

560 

550 

5  49 

8    02 

11 

5  57 

5  56 

555 

5  55 

553 

5  52 

5  51 

550 

5  49 

5  49 

5  48 

5  48 

5  47 

5  46 

546 

5  45 

9    51 

16 

566 

554 

553 

5  52 

6  50 

5  49 

648 

5  47 

5  46 

5  46 

5  45 

5  44 

543 

542 

5  42 

5  41 

11    85 

21 

555 

553 

6  52 

5  51 

6  49 

5  47 

5  46 

5  45 

5  44  1  5  43 

5  42 

5  41 

5  40 

589 

588 

637 

18    16  N 

26 

554 

5  52 

560 

5  48 

5  46 

5  44 

5  43 

542 

5  41  1  6  40 

5  39 

538 

5  37 

586 

535 

534 

14    50N 

May    1 

653 

5  51 

5  49 

5  47 

5  44 

5  42 

5  41 

540 

5  89  !  5  38 

586 

535 

584 

588 

682 

531 

16    19 

6 

553 

5  51 

5  49 

545 

5  43 

5  41 

5  89 

5  88 

5  87 

586 

584 

5  83 

632 

530 

529 

528 

17    42 

11 

562 

550 

5  47 

5  44 

5  42 

5  39 

588 

536 

585 

634 

5  82 

5  81 

580 

528 

526 

525 

18    56 

16 

5  52 

650 

5  47 

5  44 

6  41 

538 

537 

585 

534 

5  32 

5  81 

529 

528 

526 

525 

523 

19    58 

21 

5  52 

560 

5  46 

5  44 

5  40 

538 

586 

6  84 

633 

5  31 

580 

528 

5  26 

525 

523 

521 

21    00 

26 

553 

550 

5  47 

5  44 

5  40 

5  87 

536 

584 

5  32 

5  31 

529 

527 

525 

524 

522 

520 

21    48  N 

81 

553 

550 

6  47 

5  44 

5  40 

5  37 

585 

584 

632 

530 

528 

527 

525 

528 

521 

5  19 

22    28N 

June    6 

554 

5  51 

5  48 

5  44 

5  41 

537 

5  86 

534 

5  82 

530 

528 

526 

625 

522 

521 

5  19 

22    57 

10 

555 

5  52 

5  48 

5  45 

5  41 

538 

536 

584 

5  82 

5  31 

529 

527 

5  25 

5  23 

521 

5  19 

23    17 

15 

556 

553 

5  49 

5  46 

5  42 

538 

587 

535 

583 

5  81 

580 

528 

526 

524 

522 

520 

28    26 

20 

5  67 

554 

550 

5  47 

6  43 

5  89 

588 

536 

534 

5  82 

5  81 

5  29 

527 

525 

528 

521 

28    25 

25 

558 

555 

5  51 

5  48 

5  44 

5  41 

5  89 

537 

585 

583 

532 

580 

528 

526 

524 

522 

28    14N 

80 

5  59 

556 

5  52 

5  49 

5  46 

5  42 

5  40 

538 

536 

535 

533 

5  81 

529 

527 

525 

&23 

22    52N 

July    6 

600 

5  67 

5M 

560 

5  47 

5  43 

5  42 

5  39 

5  38 

&36 

534 

532 

530 

529 

527 

5  25 

22    21 

10 

6  01 

558 

655 

5  51 

548 

5  44 

5  43 

5  40 

5  89 

536 

536 

5  84 

5  32 

580 

628 

R  27 

21    40 

15 

602 

5  59 

5  55 

5  52 

5  49 

5  45 

5  44 

5  42 

5  41 

5  39 

5  37 

536 

584 

582 

580 

a  28 

20    50 

20 

602 

559 

5  56 

553 

550 

5  47 

5  45 

5  44 

5  42 

5  40 

5  39 

5  87 

5  86 

584 

6S2 

&ao 

19    50 

25 

602 

600 

6  57 

564 

5  51 

5  48 

5  46 

5  45 

5  4:i 

5  42 

5  40 

539 

6  87 

636 

534 

A82 

18    43  N 

30 

602 

600 

5  57 

555 

552 

.  5  49 

5  47 

5  46 

5  44 

5  43 

542 

5  40 

589 

537 

586 

534 

17    28N 

Aug.    4 

602 

600 

5  57 

555 

5  52 

5  49 

5  48 

5  47 

5  46 

5  44 

543 

5  42 

5  40 

589 

687 

686 

16    06 

9 

602 

559 

5  57 

555 

6  52 

650 

5  49 

5  48 

5  46 

5  45 

5  44 

543 

5  41 

540 

589 

538 

14    87 

14 

6  01 

5  59 

6  57 

554 

5  52 

550 

5  49 

5  48 

5  47 

546 

5  46 

6  44 

543 

542 

540 

589 

18    03 

19 

600 

558 

5  56 

5  54 

5  52 

550 

550 

5  48 

5  48 

5  47 

5  46 

5  45 

544 

5  48 

642 

541  1 

11    23 

24 

559 

5  57 

6  55 

554 

5  52 

550 

550 

5  49 

6  48 

5  47 

5  46 

5  46 

5  45 

544 

548 

542 

9    39N 

29 

5  57 

556 

5  51 

553 

5  52 

550 

550 

5  49 

5  43 

5  48 

5  47 

546 

5  46 

5  45 

544 

biZ 

7    51N 

8ept.    8 

556 

554 

553 

5  52 

5  51 

550 

550 

5  49 

5  48 

5  48 

5  47 

5  47 

5  46 

5  46 

545 

54C 

6    00 

8 

554 

553 

6  52 

5  52 

5  51 

550 

550 

5  49 

6  49 

5  48 

548 

5  47 

5  47 

546 

546 

646 

4    07 

18 

5  62 

5  52 

5  51 

5  51 

550 

6  49 

6  49 

5  49 

5  49 

5  48 

548 

5  48 

548 

5  47 

5  47 

5  47 

2    11 

18 

5  51 

5  51 

550 

550 

5  49 

6  49 

5  49 

5  49 

5  49 

5  48 

548 

548 

5  48 

548 

548 

648 

0    15N 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

6  49 

1    42  8 

28 

5  47 

5  47 

5  48 

5  48 

5  48 

5  48 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

560 

560 

560 

8    39  8 

Oct     3 

5  45 

556 

5  46 

5  47 

5  48 

5  48 

548 

5  49 

5  49 

5  49 

560 

550 

550 

5  51 

5  51 

5  61 

5    85 

8 

5  44 

5  45 

5  46 

5  47 

5  47 

5  48 

5  48 

5  49 

5  49 

550 

550 

5  51 

5  51 

552 

552 

552 

7    28 

18 

5  43 

5  44 

5  45 

5  46 

5  47 

5  48 

5  49 

5  49 

550 

5  50 

5  51 

5  52 

562 

558 

668 

564 

9    20 

18 

5  42 

5  43 

5  44 

5  46 

5  47 

5  48 

5  49 

550 

560 

5  51 

5  52 

558 

558 

554 

565 

5  56 

11  .08 

23 

5  41 

5  42 

5  44 

5  46 

6  47 

5  49 

550 

5  51 

6  51 

5  52 

5  53 

554 

565 

556 

5  57 

658 

12    518 

28 

5  40 

5  42 

5  44 

5  46 

6  47 

5  49 

5  51 

5  52 

5  52 

554 

554 

556 

566 

558 

559 

600, 

14    80  8 

Not.    2 

5  40 

5  42 

5  44 

546 

5  48 

550 

552 

553 

554 

565 

556 

5  57 

558 

600 

6  01 

602 

16    03 

7 

5  40 

5  42 

5  46 

5  47 

5  49 

5  52 

558 

554 

556 

5  57 

558 

559 

600 

602 

608 

604 

17    29 

12 

5  40 

5  43 

5  46 

648 

6  51 

553 

556 

556 

5  57 

559 

600 

6  01 

603 

604 

606 

607 

18    48 

17 

5  41 

5  45 

5  47 

560 

5  52 

555 

5  57 

558 

600 

6  01 

602 

604 

606 

607 

606 

6  10 

19    58 

22 

5  42 

5  48 

5  51 

554 

5  57 

559 

600 

602 

604 

6  05 

607 

608 

6  10 

6  11 

613 

20    598 

27 

5  44 

5  47 

550 

554 

556 

559 

6  01 

602 

604 

606 

608 

609 

6  11 

6  18 

6  14 

6  16 

21    518 

Dec.     2 

5  45 

5  49 

5  62 

556 

569 

6  01 

603 

605 

607 

609 

6  10 

6  12 

6  14 

6  16 

6  18 

6  19 

22    32 

7 

6  47 

6  51 

654 

558 

6  01 

604 

606 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

621 

622 

23    02 

12 

550 

553 

6  57 

600 

604 

607 

609 

6  11 

6  12 

6  14 

6  16 

6  18 

620 

622 

624 

625 

23    20 

17 

5  52 

556 

559 

603 

606 

609 

6  11 

6  13 

6  15 

6  17 

6  19 

6  21 

623 

6  24 

626 

628 

23    27 

22 

554 

568 

602 

6a5 

609 

6  12 

6  14 

6  16 

6  18 

620 

622 

623 

625 

627 

629 

6  81 

23    228 

27 

5  57 

6  01 

6  ai 

608 

6  11 

6  14 

6  16 

6  18 

620 

622 

6  24 

626 

628 

629    681 

683 

23    058 

Jan.     1 

559 

602 

6*06 

6  10 

6  14 

6  17 

6  19 

620 

622 

6  24 

626 

628 

680 

682    688 

€85 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


505 


North  Latitude. 

!  Declina- 
tion. 

^ssr- 

1 

1 

" 

0° 

a» 

4° 

6° 

A.  TO. 

8° 

10° 

11° 

12° 

13° 

140 

150 

lep 

170 

18° 

190 

7XP 

o 

, 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.m. 

23 

088 

Jan.    1 

608 

605 

6  01 

6  67 

668 

550 

6  49 

648 

546 

544 

642 

6  40 

638 

587 

685 

688 

22 

84 

6 

6  10 

607 

604 

659 

666 

563 

6  62 

650 

6  49 

5  47 

545 

648 

542 

640 

638 

686 

'    21 

53 

11 

612 

609 

606 

603 

600 

566 

665 

563 

6  51 

660 

648 

646 

545 

6  48 

541 

6  89 

,    21 

02 

16 

6  14 

6  11 

606 

604 

6  01 

668 

6  67 

556 

654 

6  52 

6  61 

6  49 

6  48 

5  46 

544 

5  48 

20 

01 

21 

6  16 

6  12 

609 

607 

604 

6  01 

600 

658 

6  67 

656 

664 

6  62 

650 

5  49 

6  47 

646 

18 

50 

26 

6  16 

6  13 

6  10 

609 

606 

603 

602 

600 

559 

658 

656 

656 

653 

6  52 

650 

5  49 

1    " 

31  S 

81 

6  17 

6  14 

6  12 

6  10 

608 

605 

604 

608 

6  01 

600 

569 

558 

656 

665 

563 

6  52 

1     16 

04S 

Feb.    6 

6  18 

6  16 

6  14 

6  10 

608 

606 

606 

604 

6  03 

602 

6  01 

600 

658 

5  67 

666 

656 

1    14 

80 

10 

6  18 

6  16 

6  14 

6  12 

6  10 

608 

607 

606 

604 

604 

602 

6  02 

600 

6  69 

568 

568 

12 

51 

16 

6  18 

6  16 

6  14 

6  13 

6  11 

609 

608 

607 

606 

606 

606 

604 

603 

602 

6  01 

600 

U 

06 

20 

6  18 

6  16 

6  14 

6  18 

6  12 

6  10 

609 

608 

608 

607 

606 

605 

606 

604 

603 

602 

9 

16  8 

25 

6  17 

6  16 

6  14 

6  18 

6  12 

6  11 

6  10 

609 

609 

608 

608 

607 

606 

605 

604 

604 

7 

18  8 

Mar.    2 

6  16 

6  15 

6  14 

6  18 

6  12 

6  11 

6  11 

6  10 

6  10 

609 

609 

608 

606 

6  07 

606 

606 

5 

23 

7 

6  16 

6  14 

6  13 

6  18 

6  12 

6  11 

6  11 

6  10 

6  10 

6  10 

609 

609 

609 

608 

608 

608 

3 

26 

12 

6  14 

6  13 

6  12 

6  12 

6  12 

6  11 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

609 

609 

1 

27  8 

17 

6  12 

6  12 

6  12 

6  15? 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

0 

82N 

22 

6  11 

6  12 

612 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

1      2 

80N 

27 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

618 

6  13 

6  13 

i  4 

26N 

Apr.     1 

606 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  14 

6  16 

i      6 

21 

6 

606 

607 

606 

609 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  14 

6  16 

6  16 

6  16 

8 

18 

11 

606 

606 

607 

608 

6  10 

6  11 

6  11 

6  12 

6  13 

6  13 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

1    10 

01 

16 

604 

606 

6  07 

608 

609 

6  11 

6  12 

6  12 

6  13 

6  14 

6  16 

6  16 

6  16 

6  17 

6  18 

6  19 

>    11 

46 

21 

6  03 

605 

607 

608 

609 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

1  " 

26  N 

26 

602 

601 

606 

607 

P09 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

622 

1    14 

59  N 

May    1 

6  01 

604 

606 

607 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

621 

622 

624 

16 

27 

6 

6  00 

603 

605 

608 

6  10 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

623 

6  24 

626 

17 

48 

11 

600 

603 

605 

608 

6  11 

6  13 

6  16 

6  16 

6  18 

6  19 

620 

622 

623 

625 

6  26 

628 

,    19 

02 

16 

600 

603 

606 

609 

6  12 

6  14 

6  16 

6  17 

6  19 

620 

6  21 

6  28 

626 

626 

628 

680 

,    20 

M 

21 

600 

603 

606 

609 

6  12 

6  16 

6  17 

6  18 

620 

622 

6  23 

626 

626 

628 

6  80 

682 

1    ?} 

05 

26 

6  01 

604 

6  07 

6  10 

6  13 

6  17 

6  18 

620 

6  22 

628 

626 

627 

628 

680 

682 

684 

21 

63N 

81 

6  01 

605 

608 

6  11 

«14 

6  18 

6  20 

6  21 

623 

626 

626 

628 

680 

682 

684 

686 

22 

31  N 

June   5. 

602 

606 

609 

6  12 

6  16 

6  19 

6  21 

623 

6  26 

626 

628 

680 

632 

684 

686 

688 

'    23 

00 

10 

603 

607 

6  10 

6  13 

6  16 

620 

622 

6  24 

6  26 

628 

6  80 

682 

6  94 

686 

6  87 

689 

23 

18 

15 

604 

608 

6  11 

6  15 

6  18 

622 

6  24 

626 

627 

629 

6  81 

683 

636 

6  87 

6  89 

6  41 

23 

26 

20 

605 

609 

6  12 

6  16 

6  20 

623 

625 

627 

629 

630 

6  32 

634 

6S6 

638 

6  40 

6  42 

23 

24 

25 

606 

6  10 

6  14 

6  17 

6  21 

624 

626 

628 

680 

6  81 

6  83 

685 

6  37 

6  89 

6  41 

6  43 

23 

12  N 

30 

6  07 

6  11 

6  14 

6  18 

6  21 

625 

627 

628 

680 

6  32 

684 

636 

638 

640 

642 

644 

22 

50N 

July    6 

6  08 

6  12 

6  15 

6  19 

622 

625 

627 

629 

6  81 

632 

684 

686 

6  38 

640 

642 

644 

22 

17 

10 

609 

6  12 

6  16 

6  19 

6  22 

6  26 

627 

629 

6  81 

683 

6  84 

6  36 

638 

640 

642 

644 

21 

36 

15 

6  10 

6  13 

6  16 

6  19 

622 

626 

627 

629 

6  81 

6  32 

684 

686 

6  38 

689 

641 

6  43 

20 

44 

20 

6  10 

6  13 

6  16 

6  19 

622 

625 

627 

628 

630 

682 

683 

685 

6  87 

688 

640 

6  42 

19 

44 

25 

6  10 

6  13 

6  16 

620 

623 

625 

627 

627 

629 

6  31 

6  82 

634 

636 

6  87 

688 

6  40 

1  " 

36N 

80 

6  10 

6  13 

6  15 

6  19 

6  22 

6  24 

626 

626 

628 

629 

6  31 

682 

634 

686 

686 

688 

17 

20N 

Aug.    4 

6  10 

6  12 

6  15 

6  18 

6  21 

623 

6  24 

6  26 

626 

6  27 

629 

680 

6  31 

683 

634 

686 

16 

57 

9 

609 

6  11 

6  14 

6  17 

6  19 

6  21 

623 

623 

6  24 

625 

626 

628 

629 

680 

6  81 

688 

,    H 

28 

H 

608 

6  10 

6  12 

6  15 

6  17 

6  19 

6  21 

6  21 

622 

623 

6  24 

626 

626 

627 

6  28 

629 

1    12 

68 

19 

607 

609 

6  11 

6  13 

6  15 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

623 

6  24 

626 

626 

1    11 

13 

24 

606 

607 

609 

6  10 

6  12 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

i      9 

29N 

29 

605 

607 

608 

609 

6  U 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

618 

7 

40N 

8ept.    8 

608 

6  04 

605 

607 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  14 

5 

49 

8 

602 

603 

604 

604 

605 

606 

606 

606 

606 

6  07 

607 

607 

606 

608 

609 

609 

8 

56 

13 

600 

600 

600 

602 

602 

603 

603 

602 

602 

603 

6  03 

603 

604 

604 

604 

606 

2 

00 

18 

558 

658 

668 

668 

668 

569 

669 

669 

5  69 

669 

669 

600 

600 

600 

600 

600 

'      0 

08N 

28 

556 

666 

656 

656 

656 

566 

656 

556 

656 

666 

656 

556 

666 

666 

666 

656 

1 

548 

28 

666 

666 

664 

563 

663 

553 

6  62 

6  52 

6  52 

6  52 

6  62 

6  52 

5  62 

6  61 

5  61 

6  61 

8 

61  S 

Oct.     8 

563 

563 

6  52 

6  61 

660 

650 

550 

6  49 

5  49 

5  49 

6  49 

648 

648 

5  48 

6  47 

5  47 

6 

46 

8 

5  62 

6  61 

660 

5  48 

6  48 

6  47 

646 

6  46 

6  46 

6  45 

644 

644 

544 

5  43 

543 

642 

7 

40 

18 

560 

6  49 

548 

6  47 

546 

5  46 

6  44 

643 

6  42 

642 

5  41 

6  41 

640 

589 

5  89 

688 

9 

81 

18 

6  49 

648 

646 

5  46 

644 

642 

6  41 

6  40 

5  40 

6  8<) 

688 

688 

6  87 

585 

686 

684 

11 

18 

23 

5  48 

6  46 

6  45 

543 

5  41 

6  40 

639 

588 

6  87 

6  86 

586 

686 

584 

683 

682 

6  81 

13 

028 

28 

6  48 

646 

644 

542 

640 

538 

687 

586 

636 

684 

683 

582 

6  31 

680 

529 

628 

14 

40  8 

Not.    2 

548 

6  45 

6  48 

6  41 

689 

5  37 

636 

6  34 

633 

682 

5  31 

630 

529 

628 

626 

626 

16 

12 

7 

548 

646 

643 

6  41 

688 

686 

636 

683 

6  82 

6  31 

680 

628 

627 

526 

624 

623 

17 

38 

12 

5  48 

6  46 

6  43 

540 

688 

685 

634 

682 

6  81 

630 

529 

627 

626 

6  24 

623 

6  21 

18 

56 

17 

5  49 

646 

644 

5  41 

688 

686 

684 

582 

6  81 

629 

528 

626 

626 

628 

622 

620 

20 

06 

22 

660 

5  47 

645 

6  41 

588 

686 

534 

532 

6  81 

629 

628 

5  26 

6  24 

623 

621 

620 

21 

058 

27 

6  62 

5  49 

646 

6  42 

589 

536 

686 

538 

5  31 

580 

628 

526 

625 

623 

621 

620 

21 

658 

Dec.    2 

558 

6  49 

6  47 

543 

5  40 

5  87 

686 

634 

6  82 

6  81 

629 

6  27 

625 

624 

522 

520 

22 

86 

7 

566 

6  61 

6  49 

546 

542 

689 

687 

586 

584 

6  32 

580 

628 

627 

625 

523 

621 

28 

04 

12 

568 

556 

6  52 

5  47 

644 

6  41 

6  39 

687 

686 

684 

6  82 

530 

628 

626 

6  24 

6  23 

23 

21 

17 

600 

656 

553 

550 

6  47 

543 

6  41 

6  40 

638 

6  86 

684 

632 

580 

628 

6  27 

626 

28 

27 

22 

603 

600 

566 

652 

5  48 

545 

•  5  43 

542 

5  40 

638 

686 

686 

533 

6  81 

629 

627 

23 

218 

27 

606 

6  01 

658 

565 

5  52 

6  48 

546 

545 

5  43 

5  41 

6  89 

6  87 

535 

584 

6  82 

680 

23 

OS  S 

Jan.     1 

608 

605 

6  01 

5  57 

553 

650 

6  49 

5  48 

546 

5  44 

6  42 

5  40 

5  38 

6  87 

636 

638 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Nvrih  LatUude,                                                               \ 

Decllnar 
tion. 

^S££^' 

11 

21° 

22° 

23° 

24° 

25° 

26° 

27° 

28° 

29° 

30° 

31° 

82° 

88° 

34° 

36° 

36° 

O          1 

A.m. 

A.  TO. 

A.  TO. 

A,  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A  TO 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.m. 

28    068 

Jan.     1 

6  87 

689 

6  41 

643 

6  45 

6  47 

6  49 

6  51 

664 

656 

6  58* 

7  01 

708 

705 

708 

7  10 

22    87 

6 

638 

640 

642 

644 

646 

6  48 

650 

6  52 

665 

6  57 

659 

7  01 

704 

706 

708 

7  11 

21    58 

11 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

655 

6  67 

659 

7  01 

704 

706 

708 

7  11 

21    08 

16 

6  40 

6  41 

6  43 

645 

6  47 

6  49 

650 

662 

654 

656 

658 

700 

708 

705 

707 

7  09 

20    07 

21 

6  39 

641 

6  43 

6  44 

646 

6  48 

6  49 

6  51 

653 

656 

6  57 

6  59 

7  01 

703 

705 

7  07 

18    68 

26 

638 

6  40 

642 

6  43 

6  45 

6  46 

648 

650 

6  52 

653 

655 

6  67 

6  59 

7  01 

702 

7  01 

17    89  8 

81 

6  37 

638 

640 

6  41 

643 

644 

6  46 

648 

6  49 

6  51 

6  52 

654 

6  56 

658 

700 

7  02 

16    13  8 

Feb.     5 

635 

636 

638 

6  89 

6  41 

642 

643 

6  45 

6  46 

6  48 

6  49 

6  51 

6  52 

654 

665 

6  57 

14    40 

10 

6  33 

634 

635 

636 

688 

6  89 

6  40 

6  41 

6  42 

6  43 

6  44 

6  46 

6  48 

6  49 

660 

652 

IS    01 

15 

680 

6  81 

6  32 

633 

634 

685 

6  36 

6  37 

688 

6  40 

6  41 

6  42 

6  43 

644 

645 

6  46 

11    16 

20 

627 

628 

6  29 

680 

6  31 

682 

633 

6  34 

635 

686 

6  87 

688 

639 

640 

641 

6  42  i 

9    288 

25 

623 

624 

6  24 

625 

626 

627 

6  28 

628 

629 

630 

6  31 

6  32 

683 

684 

685 

6  36 

7    808 

Mar.    2 

6  19 

620 

620 

6  21 

622 

622 

623 

6  23 

6  24 

625 

625 

626 

6  26 

627 

628 

6  29 

6    84 

7 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

6  19 

6  19 

620 

620 

620 

621 

6  21 

8    87 

12 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

1    89  8 

17 

606 

606 

606 

6  07 

607 

607 

6  07 

6  07 

6  07 

607 

607 

6  07 

6  07 

607 

607 

6  07 

0    20N 

22 

602 

602 

602 

602 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

6  00 

2    18N 

27 

5  57 

5  57 

5  57 

6  57 

556 

556 

556 

5  56 

555 

555 

555 

554 

551 

563 

568 

5  52 

4    16N 

Apr.     1 

5  53 

5  52 

6  62 

5  52 

6  51 

5  61 

550 

560 

5  49 

5  49 

5  48 

548 

5  47 

5  46 

5  46 

5  45 

6    09 

6 

5  48 

5  48 

5  47 

5  47 

546 

545 

6  45 

544 

544 

5  43 

5  42 

6  42 

541 

6  4U 

539 

5  38; 

8    02 

11 

5  44 

5  43 

5  42 

5  42 

541 

5  40 

5  40 

5  39 

588 

5  37 

536 

535 

534 

533 

532 

5  31  1 

9    61 

16 

540 

5  89 

538 

5  87 

586 

535 

584 

5  34 

6  32 

5  31 

530 

529 

528 

527 

526 

5  24 

11    85 

21 

586 

535 

584 

633 

582 

5  31 

630 

528 

627 

526 

525 

5  24 

522 

521 

520 

5  IS 

18    16  N 

26 

5  82 

5  81 

580 

529 

628 

626 

525 

5  24 

522 

5  21 

520 

5  18 

5  17 

5  15 

5  13 

^^i 

14    50N 

May     1 

529 

528 

526 

525 

5  24 

522 

5  21 

520 

5  18 

5  16 

5  15 

5  18 

5  12 

5  10 

508 

506 

16    19 

6 

526 

5  25 

523 

5  22 

5  20 

5  19 

5  17 

5  16 

5  14 

5  12 

5  11 

509 

5  07 

505 

508 

5  01 

17    42 

11 

5  24 

522 

520 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

508 

507 

505 

5  03 

6  01 

458 

4  56 

18    55 

16 

5  21 

520 

5  18 

5  16 

5  15 

5  13 

5  11 

509 

607 

505 

5  03 

5  01 

4  59 

4  67 

465 

462, 

19    58 

21 

5  20 

5  18 

5  16 

5  14 

5  12 

5  10 

509 

5  07 

605 

502 

500 

458 

4  56 

4  54 

4  51 

4  49 

21    00 

26 

6  19 

5  17 

6  15 

5  13 

5  11 

509 

507 

506 

502 

500 

4  58 

456 

464 

4  51 

449 

446 

21    48N 

81 

5  18 

5  16 

5  14 

5  12 

5  10 

508 

505 

508 

5  01 

4  59 

456 

454 

4  52 

4  49 

446 

4  41 

22    28N 

June    5 

5  17 

5  15 

5  13 

6  11 

509 

507 

505 

602 

500 

458 

455 

463 

450 

448 

4  45 

443 

22    57 

10 

5  17 

5  15 

5  13 

6  11 

509 

507 

504 

502 

500 

458 

4  55 

463 

460 

4  47 

445 

442 

23    17 

15 

6  18 

5  16 

5  13 

5  12 

509 

5  07 

5  05 

502 

600 

458 

455 

453 

460 

4  47 

445 

442 

23    26 

20 

5  19 

5  17 

5  14 

5  13 

6  10 

5  08 

506 

503 

5  01 

458 

456 

454 

4  51 

4  48 

4  46 

443 

23    26 

25 

520 

5  18 

5  15 

5  14 

5  11 

509 

5  07 

505 

502 

500 

4  57 

4  55 

4  52 

4  49 

446 

443 

23    14N 

80 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

608 

506 

504 

5  01 

4  59 

456 

454 

4  51 

4  49 

446 

22    62N 

July    5 

523 

5  21 

5  19 

5  17 

5  15 

512 

6  10 

508 

506 

503 

6  01 

4  59 

456 

4  53 

4  61 

4  48 

22    21 

10 

5  25 

523 

5  21 

5  19 

6  17 

5  15 

5  12 

5  10 

508 

506 

503 

5  01 

4  59 

456 

454 

4  61 

21    40 

15 

5  27 

525 

623 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

5  08 

506 

504 

5  01 

4  59 

4  57 

454 

20    50 

20 

5  29 

527 

625 

523 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

509 

507 

506 

502 

500 

458 

19    50 

25 

5  31 

5  29 

5  27 

5  26 

523 

5122 

520 

5  18 

5  16 

5  14 

5  12 

5  10 

508 

506 

504 

5  02 

18    43N 

30 

583 

5  81 

6  29 

528 

6  26 

5  24 

523 

521 

5  19 

5  17 

5  15 

5  13 

5  11 

509 

607 

505 

17    28N 

Ang.    4 

584 

633 

532 

580 

528 

527 

525 

524 

522 

520 

5  18 

5  17 

5  15 

5  13 

6U 

5  10 

16    06 

9 

686 

535 

5  34 

5  32 

5  81 

529 

5  28 

626 

525 

5  23 

522 

520 

5  18 

5  17 

515 

5  13 

14    87 

14 

538 

5  37 

536 

584 

533 

532 

580 

529 

5  28 

526 

5  25 

523 

522 

520 

6  19 

5  17! 

13    03 

19 

5  40 

588 

5  37 

5  36 

585 

584 

583 

582 

580 

629 

528 

526 

525 

524 

528  i  521   1 

11    23 

24 

5  41 

5  40 

5  89 

538 

5  37 

586 

5  35 

684 

583 

532 

5  81 

580 

529 

528 

527 

526 

9    89N 

29 

5  42 

542 

5  41 

5  40 

5  39 

538 

588 

5  37 

536 

636 

584 

538 

532 

5  31 

580 

530 

7    61  N 

Sept.    3 

5  41 

5  43 

542 

5  42 

5  41 

5  40 

5  40 

589 

588 

538 

637 

536 

585 

534 

688 

5  32 

6    00 

8 

5  45 

5  45 

544 

5  44 

5  43 

5  42 

5  42 

542 

6  41 

5  40 

540 

589 

589 

538 

688 

537 

4    07 

13 

5  46 

5  46 

5  46 

5  45 

5  45 

5  44 

544 

644 

5  43 

5  43 

5  43 

5  42 

6  42 

5  42 

5  41 

5  41 

2    11 

18 

5  47 

5  47 

5  47 

6  47 

5  47 

5  46 

5  46 

646 

5  46 

5  46 

5  46 

5  45 

5  45 

545 

545 

5  45 

0    16  N 

23 

5  49 

5  49 

5  49 

5  49 

5  49 

548 

5  49 

6  49 

5  49 

548 

5  48 

6  48 

648 

5  49 

5  49 

5  49 

1    42  8 

28 

550 

550 

550 

550 

550 

5  51 

5  51 

5  51 

5  51 

5  51 

5  51 

5  52 

5  62 

5  52 

552  1  553 

3    39S 

Oct.     3 

6  51 

5  52 

5  52 

5  52 

5  52 

553 

553 

5  54 

554 

554 

555 

555 

555 

556 

5  56     5  57  . 

5    35 

8 

5  53 

5  53 

5  54 

554 

555 

555 

556 

556 

5  57 

5  57 

558 

558 

559 

600 

6  00     6  01  i 

7    28 

13 

5  5-1 

5  55 

5  56 

556 

5  57 

568 

558 

5  59 

600 

600 

6  01 

602 

608 

604 

604     605. 

9    20 

18 

556 

5  57 

558 

5  59 

600 

600 

6  01 

602 

6  03 

604 

6  05 

606 

607 

608 

6  08     6  10  1 

11    08 

23 

558 

5  59 

600 

6  01 

602 

6  03 

6  04 

6  05 

6  06 

607 

608 

609 

6  10 

6  12 

6  13 

6  14 

12    61  8 

28 

6  01 

602 

603 

6,04 

605 

6  06 

6  07 

608 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  18 

6  19 

14    30  8 

Nov.    2 

6  03 

6  04 

606 

6  07 

6  08 

609 

6  10 

6  12 

6  13 

6  16 

6  16 

6  17 

6  19 

6  21 

622 

6  24 

16    03 

7 

606 

6  07 

6  08 

6  10 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

620 

6  22 

623 

625 

6  27 

6  29 

17    29 

12 

609 

6  10 

6  11 

6  13 

6  14 

6  16 

6  18 

6  19 

6  21 

622 

6  24 

626 

628 

630 

682 

634 

18    48 

17 

6  12 

6  13 

6  15 

6  16 

6  18 

6  20 

6  21 

6  23 

6  25 

627 

6  29 

630 

6  32 

635 

687 

639, 

19    68 

22 

6  15 

6  16 

6  18 

620 

6  22 

6  23 

625 

6  27 

6  29 

6  31 

6  S3 

635 

6  87 

639 

6  42 

644  1 

20    59  8 

27 

6  18 

6  20 

622 

623 

625 

6  27 

629 

6  31 

633 

635 

6  37 

6  39 

6  42 

6  44 

6  46 

6  49  1 

21    51  8 

Dec.     2 

6  21 

623 

625 

627 

629 

6  31 

633 

6  35 

6  37 

6  39 

6  41 

6  43 

6  46 

648 

6  51 

6  63 

22    32 

7 

6  24 

6  26 

6  28 

630 

6  32 

634 

6  36 

638 

6  41 

6  43 

6  45 

6  47 

650 

6  62 

655 

6  57 

23    02 

12 

628 

6*29 

6  31 

6  33 

6  36 

638 

6  40 

6  42 

6  44 

6  46 

6  49 

6  61 

654 

656 

659 

7  01  t 

23    20 

17 

6  30 

6  32 

6  34 

636 

638 

6  41 

6  48 

6  45 

6  47 

6  50 

6  52 

654 

6  57 

6  59 

702 

704 

23    27 

22 

683 

6  35 

6  87 

6  89 

6  40 

646 

6  45 

6  48 

6  50 

6  52 

665 

6  57 

700 

702 

706 

7  07 

23    228 

27 

635 

6  37 

6  39 

0  41 

6  43 

6  46 

6  48 

6  50 

6  52 

6  W 

6  57 

659 

702 

704 

707 

709 

23    05  8 

Jan.     1 

637 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

6  54 

6  56 

658 

701 

703 

705 

706 

7  10 
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TABLE  10.— MEAK  LOCAL  TIME  OF  SUN  SET. 
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f 

North  Latitude, 

DecUoa- 

'^^' 

1 

tion. 

ao 

229 

23° 

24° 

25P 

TSP 

270 

2SP 

29° 

30° 

310 

82° 

330 

949 

85^ 

36° 

o 

* 

h.m. 

A.m. 

h.  m. 

h.m. 

turn. 

h.m. 

h.m. 

A.m. 

h.m. 

h,fn. 

h.m. 

A.i». 

h.m. 

h.m. 

H.m. 

A.m. 

23 

088 

Jan.  1 

5  31 

529 

5  27 

525 

523 

5  21 

6  19 

5  17 

5  14 

5  12 

5  10 

508 

505 

503 

600 

4  57 

22 

84 

6 

584 

532 

530 

5  28 

5  26 

5  24 

522 

5  20 

6  18 

5  16 

6  14 

5  12 

509 

507 

604 

5  01 

21 

53 

11 

588 

586 

633 

532 

680 

628 

626 

5  24 

622 

5  2J 

5  18 

5  16 

5  13 

6  11 

509 

506 

21 

02 

16 

5  41 

5  89 

5  87 

5  36 

684 

632 

580 

628 

6  26 

5  24 

522 

620 

5  18 

5  16 

5  13 

5  11 

20 

01 

21 

5  44 

5  43 

5  41 

539 

5  37 

6  36 

635 

6  82 

580 

5  28 

5  26 

525 

522 

520 

5  18 

6  16 

18 

50 

26 

5  48 

5  46 

5  44 

6  43 

6  41 

540 

588 

636 

5  84 

5  33 

5  31 

529 

5  27 

525 

523 

5  21 

17 

818 

30 

5  51 

5  49 

5  48 

5  46 

545 

5  43 

542 

6  40 

5  39 

5  37 

536 

5  34 

532 

530 

528 

526 

16 

048 

Feb.  5 

554 

5  52 

6  51 

5  50 

648 

5  47 

5  46 

5  44 

5  43 

5  41 

6  40 

538 

5  37 

585 

583 

5  81 

14 

80 

10 

556 

555 

554 

653 

5  52 

650 

5  49 

6  48 

5  47 

5  46 

5  44 

5  43 

5  41 

5  40 

589 

587 

12 

51 

15 

5  59 

558 

5  57 

656 

565 

654 

553 

6  52 

5  61 

550 

5  48 

6  47 

5  46 

5  45 

5  43 

542 

11 

06 

20 

6  01 

600 

600 

5  59 

658 

6  57 

556 

565 

554 

563 

5  52 

5  51 

560 

5  49 

5  48 

6  47 

9 

16  8 

25 

603 

602 

602 

6  01 

6  01 

600 

559 

558 

558 

5  57 

556 

655 

554 

554 

653 

6  52 

7 

18  8 

Mar.  2 

605 

605 

604 

604 

603 

603 

602 

6  01 

6  01 

600 

600 

5  69 

558 

568 

5  67 

656 

5 

23 

7 

6  07 

6  07 

6  07 

606 

606 

605 

604 

604 

6  0i 

6  03 

603 

6  03 

602 

602 

602 

6  01 

8 

25 

12 

609 

6  03 

609 

608 

608 

608 

608 

6  07 

6  07 

6  07 

6  07 

606 

606 

606 

606 

6  06 

1 

278 

17 

6  11 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0 

82N 

22 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

SON 

27 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

4 

26N 

Apr.  1 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

620 

620 

6  21 

6  21 

622 

622 

6 

21 

6 

6  17 

6  17 

6  18 

6  18 

6  19 

620 

620 

6  21 

622 

6  22 

623 

6  24 

6  24 

625 

626 

6  27 

8 

13 

11 

6  18 

6  19 

620 

620 

6  21 

622 

623 

6  24 

6  24 

625 

6  26 

6  27 

628 

629 

630 

6  31 

10 

01 

16 

620 

6  21 

622 

6  22 

623 

6  24 

625 

626 

6  27 

628 

6  29 

630 

6  81 

683 

6  34 

635 

11 

46 

21 

6  21 

622 

6  24 

6  24 

626 

6  27 

628 

629 

680 

6  31 

6  82 

684 

635 

6  86 

638 

6  39 

13 

25N 

26 

623 

6  24 

626 

627 

628 

629 

680 

632 

633 

684 

636 

6  37 

6  39 

6  40 

6  42 

6  43 

14 

69N 

May  1 

6  25 

6  26 

628 

629 

630 

6  32 

683 

685 

686 

688 

6  89 

6  41 

6  43 

6  44 

6  46 

6  48 

16 

27 

6 

6  27 

6  28 

630 

6  31 

683 

684 

636 

638 

6  89 

6  41 

6  43 

6  44 

646 

6  48 

650 

6  52 

17 

48 

11 

629 

6  31 

6  32 

6  34 

636 

6  87 

6  39 

6  41 

6  42 

6  44 

(>46 

6  48 

650 

6  52 

654 

656 

19 

02 

16 

6  31 

6  33 

635 

636 

6  38 

6  40 

642 

6  44 

6  46 

6  47 

6  49 

6  51 

654 

666 

658 

700 

20 

04 

21 

6  83 

6  85 

6  37 

6  39 

6  41 

642 

6  44 

6  46 

6  48 

660 

653 

655 

6  57 

659 

702 

704 

21 

05 

26 

6  86 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  51 

654 

656 

658 

700 

7  03 

7  05 

708 

21 

53N 

81 

6  88 

6  40 

6  42 

6  43 

6  46 

648 

650 

6  52 

664 

666 

6  68 

7  01 

703 

706 

709 

7  11 

22 

81  N 

Jane  5 

6  40 

6  42 

6  44 

6  46 

6  48 

650 

6  52 

654 

656 

669 

7  01 

704 

707 

709 

7  11 

7  14 

23 

00 

10 

6  41 

6  43 

6  45 

6  48 

660 

6  52 

654 

656 

669 

7  01 

703 

706 

709 

7  11 

7  14 

7  17 

23 

18 

15 

6  43 

6  45 

6  47 

6  49 

6  52 

654 

666 

658 

700 

703 

705 

708 

7  10 

7  13 

7  16 

7  19 

23 

26 

20 

6  44 

6  46 

648 

650 

653 

655 

6  67 

6  69 

702 

704 

7  07 

709 

7  12 

7  15 

7  17 

7  21 

23 

24 

25 

6  45 

6  47 

6  49 

6  51 

654 

656 

658 

7  00 

703 

705 

708 

7  10 

7  13 

7  16 

7  18 

7  21 

:  23 

12  N 

80 

6  46 

6  48 

650 

6  62 

664 

656 

658 

7  01 

703 

705 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

50N 

July  5 

6  46 

6  48 

650 

662 

664 

656 

658 

7  01 

7  03 

705 

7  08 

7  10 

7  12 

7  15 

7  18 

7  21 

22 

17 

10 

6  46 

6  47 

6  49 

6  51 

6  53 

665 

6  57 

700 

702 

704 

7  07 

709 

7  12 

7  14 

7  17 

7  19 

'    21 

85 

15 

645 

6  47 

6  48 

6  50 

6  52 

654 

656 

669 

7  01 

7  03 

705 

7  07 

7  10 

7  12 

7  15 

7  17 

1  ^ 

44 

20 

643 

6  45 

6  47 

6  49 

6  51 

6  52 

664 

6  57 

6  59 

7  01 

7  03 

705 

7  07 

7  10 

7  12 

7  14 

1  19 

44 

25 

6  42 

6  43 

6  45 

6  47 

6  49 

6  50 

6  52 

654 

666 

658 

700 

702 

704 

707 

709 

7  11 

.  18 

d6N 

30 

6  40- 

6  41 

6  43 

6  44 

6  46 

648 

6  49 

6  51 

653 

655 

6  57 

659 

7  01 

7  03 

705 

7  07 

17 

20N 

Aug.  4 

6  37 

638 

6  40 

6  41 

6  43 

6  45 

6  46 

6  48 

6  49 

6  51 

653 

654 

656 

658 

700 

702 

15 

57 

9 

634 

685 

6  37 

638 

640 

6  41 

6  42 

6  44 

6  45 

6  47 

6  48 

650 

6  52 

6  54 

665 

6  57 

14 

28 

14 

6  31 

6  82 

633 

6  34 

6  36 

637 

6  88 

6  40 

6  41 

6  42 

6  44 

645 

6  47 

648 

660 

6  51 

12 

68 

19 

6  27 

628 

629 

630 

6  31 

6  82 

6  81 

635 

6  36 

6  87 

6  38 

6  40 

6  41 

642 

6  44 

6  45 

11 

18 

24 

623 

6  24 

625 

6  26 

6  27 

628 

6  29 

630 

6  31 

6  32 

6  33 

6  34 

6  35 

686 

688 

6  39 

9 

29N 

29 

6  19 

6  19 

6  20 

6  21 

622 

62» 

6  24 

6  24 

625 

6  26 

6  27 

628 

6  29 

630 

6  81 

632 

7 

40  N 

8ept.  3 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

620 

6  21 

622 

6  23 

6  24 

626 

6  27 

6 

49 

8 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

8 

55 

13 

605 

6  05 

606 

606 

606 

606 

6  07 

6  07 

608 

608 

608 

609 

609 

609 

6  10 

6  11 

2 

00 

18 

600 

600 

6  00 

6  01 

6  01 

6  01 

6  01 

6  01 

602 

602 

602 

602 

602 

602 

603 

6  03 

0 

03N 

23 

5  56 

5  56 

5  55 

565 

565 

556 

565 

555 

6  55 

556 

556 

556 

556 

5  56 

656 

5  56 

1 

548 

28 

5  51 

5  51 

5  50 

660 

560 

650 

550 

650 

6  49 

5  49 

6  49 

6  49 

5  49 

5  49 

5  48 

548 

S 

51  8 

Oct   8 

5  16 

5  46 

5  4G 

5  45 

645 

545 

6  44 

5  44 

5  44 

543 

5  43 

6  43 

5  42 

5  42 

5  41 

5  41 

5 

46 

8 

5  42 

5  41 

5  41 

5  40 

5  40 

5  39 

5  89 

588 

538 

5  87 

5  37 

586 

536 

535 

581 

584 

7 

40 

13 

538 

5  37 

5  36 

536 

585 

634 

5  34 

533 

6  32 

532 

6  31 

580 

629 

5  29 

528 

5  27 

9 

31 

18 

5  34 

5  33 

5  32 

5  31 

530 

5  30 

529 

5  28 

6  27 

5  26 

6  25 

5  24 

523 

522 

5  21 

520 

11 

18 

23 

530 

5  29 

5  28 

627 

5  26 

525 

5  24 

5  23 

522 

5  21 

620 

5  19 

6  18 

5  17 

6  16 

5  14 

13 

028 

28 

5  27 

5  26 

525 

6  24 

522 

621 

520 

5  19 

6  18 

5  17 

6  15 

5  14 

6  13 

5  11 

5  10 

509 

14 

40  8 

Nov.  2 

5  24 

5  23 

522 

620 

5  19 

5  18 

5  16 

5  15 

5  14 

5  12 

5  10 

5  10 

508 

506 

605 

503 

16 

12 

7 

5  22 

5  20 

5  19 

6  18 

5  16 

6  15 

5  13 

6  12 

5  10 

509 

6  07 

506 

5  04 

502 

6  01 

4  59 

17 

38 

12 

520 

5  18 

5  17 

5  16 

5  14 

5  12 

5  11 

5  09 

5  07 

5  06 

504 

502 

500 

4  59 

4  67 

4  55 

18 

55 

17 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

509 

5  07 

605 

5  03 

5  01 

500 

458 

456 

454 

4  52 

1  20 

05 

22 

5  18 

5  16 

5  14 

5  13 

6  10 

609 

5  08 

506 

504 

502 

4  69 

4  58 

4  56 

4  53 

4  51. 

4  49 

,  21 

058 

27 

5  18 

5  16 

5  14 

6  12 

5  10 

609 

507 

505 

503 

6  01 

458 

456 

454 

4  52 

4  60 

4  47 

1  21 

558 

Dec.  2 

5  18 

5  16 

5  14 

6  13 

5  11 

609 

507 

6  05 

602 

500 

468 

456 

453 

4  51 

4  49 

4  46 

22 

85 

7 

5  19 

5  17 

5  15 

5  14 

6  11 

609 

608 

505 

503 

600 

458 

456 

4  53 

4  51 

4  49 

4  46 

23 

04 

12 

5  21 

5  19 

5  17 

6  15 

6  13 

5  10 

508 

506 

504 

5  02 

4  59 

4  57 

454 

4  52 

450 

4  47 

23 

21 

17 

523 

6  21 

5  19 

5  17 

5  14 

6  12 

6  10 

508 

5  06 

503 

5  01 

4  69 

4  56 

454 

4  51 

4  48 

23 

27 

22 

5  25 

523 

5  21 

5  19 

5  17 

5  15 

5  18 

5  10 

508 

5  06 

5  03 

5  01 

4  58 

456 

4  53 

4  51 

23 

218 

27 

528 

526 

5  24 

522 

520 

5  18 

5  16 

5  13 

5  11 

509 

506 

5  0.1 

5  01 

4  69 

466 

4  54 

23 

03S 

Jan.  1 

5  31 

529 

627 

525 

523 

5  21 

5  19 

5  17 

5  14 

5  12 

5  10 

508 

5  05 

503 

500 

4  57 

1 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


■' 



North  Latitude, 

Declina- 

Approx. 

I 

tion. 

date. 

37° 

38° 

30° 

40° 

•11° 

4-»° 

-Jjo 

44° 

45° 

46° 

47° 

48° 

49° 

60° 

51° 

52*^ 

o         / 

A.  TO. 

h.  TO. 

h.m. 

h.m. 

h.  TO. 

h.  TO. 

h,m. 

h.m. 

h.m. 

h.m. 

h,m. 

h.fn. 

A.  TO. 

h,m. 

A,  TO. 

h.m. 

23    05  S 

Jan.     1 

7  13 

7  IJ 

7  19 

722 

7  25 

7  28 

7  81 

7  85 

7  89 

7  42 

7  46 

750 

754 

7  59 

803 

808 

22    37 

6 

7  13 

7  16 

7  19 

722 

7  25 

7  28 

7  31 

7  84 

788 

7  41 

7  45 

7  49 

7  58 

758 

802 

8  07 

21    58 

11 

7  13 

7  16 

7  19 

7  21 

7  21 

7  27 

780 

783 

7  37 

7  40 

7  44 

7  47 

7  51 

755 

800 

8<M 

21    08 

16 

7  12 

7  14 

7  17 

720 

7  23 

7  26 

729 

7  82 

7  85 

788 

7  41 

7  45 

7  49 

753 

7  57 

8  01 

20    07 

21 

7  10 

7  12 

7  14 

7  17 

7  19 

722 

725 

728 

7  31 

784 

7  88 

7  41 

7  45 

7  49 

763 

7  67  1 

!    18    68 

26 

706 

709 

7  11 

7  14 

7  16 

7  19 

722 

7  24 

7  27 

7  31 

784 

7  37 

7  40 

7  48 

746 

750 

1    17    39  S 

81 

704 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

725 

728 

7  81 

733 

737 

740 

743 

16    13  S 

Feb.     5 

659 

7  01 

703 

705 

7  C7 

709 

7  11 

7  13 

7  16 

7  19 

7  21 

7  24 

7  26 

729 

782 

7  35 

14    40 

10 

654 

656 

668 

700 

7  01 

7  03 

7  05 

7  07 

7  09 

7  12 

7  11 

7  16 

7  18 

7  21 

7  24 

7  27 

13    01 

15 

6  48 

650 

6  52 

654 

6  56 

658 

6  69 

7  01 

7  02 

7  04 

7  (6 

7  08 

7  10     7  12 

7  14  ^  7  16 

11    16 

20 

6  48 

6  44 

6  46 

6  47 

6  48 

6  49 

6  61 

6  62 

664 

656 

658 

6  59 

7  01     7  03 

7  06  1  7  07 

9    28  S 

25 

6  37 

688 

6  40 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  47 

6  49 

650 

6  61 

663 

6  55  1  6  56 

1      7    808 

Mar.    2 

680 

6  81 

632 

6  83 

6  34 

C85 

6  86 

687 

6  88 

6  39 

6  40 

640 

642 

6  43 

644 

6  45 

5    84 

7 

622 

623 

6  24 

6  25 

6  25 

6  26 

6  27 

6  27 

6  28 

628 

629 

630 

6  81 

6  32 

633 

6  34 

3    37 

12 

6  15 

6  16 

6  16 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

620 

620 

6  21 

6  21  .  6  22 

622 

6  22 

1    39  8 

17 

608 

60S 

609 

609 

609 

6  09 

609 

609 

609 

6  09 

6  10 

6  10 

6  10  ,  6  11 

6  11 

6  11 

0    20N 

22 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

600 

600 

6  00 

600 

600 

600 

600 

600 

559 

2    18N 

27 

5  52 

5  52 

5  53 

663 

6  52 

5  62 

5  51 

5  51 

550 

550 

650 

550 

6  49 

5  49 

548 

5  48 

4    16N 

Apr.     1 

5  45 

5  43 

5  45 

6  46 

6  45 

5  44 

6  43 

5  43 

6  42 

5  41 

5  40 

5  40 

5  89 

538 

5  37 

536 

6    09 

6 

5  87 

6  87 

5  37 

5  87 

586 

585 

634 

633 

6  82 

5  81 

6  81 

580 

5  28 

5  27 

5  26 

5  24 

8    02 

11 

580 

5  29 

529 

529 

527 

526 

625 

5  24 

5  23 

5  21 

6  20 

5  19 

5  18 

5  16 

6  15 

5  13 

9    61 

16 

623 

622 

522 

522 

6  21 

5  19 

5  18 

6  16 

5  15 

6  13 

5  12 

5  10 

508 

506 

605 

503  [ 

U    85 

21 

5  17 

5  16 

5  16 

6  14 

5  12 

5  10 

5  09 

6  07 

5  04 

603 

5  01 

4  59 

4  67 

465 

453 

4  50 

13    15  N 

.  .  26 

5  10 

509 

508 

5  07 

605 

5  03 

5  01 

4  69 

4  57 

455 

463 

4  51 

4  49 

4  46 

4  44 

4  41 

14    50  N 

May     1 

604 

502 

6  01 

500 

458 

456 

464 

4  52 

4  49 

4  47 

4  45 

4  43 

4  40 

487 

484 

4  31 

16    19 

6 

4  59 

4  57 

455 

454 

4  52 

450 

4  47 

4  46 

4  42 

4  40 

4  87 

484 

4  32 

429 

425 

422 

17    42 

11 

4  54 

4  52 

.  450 

4  49 

4  46 

4  44 

4  41 

4  89 

436 

433 

4  80 

427 

423 

4  20 

4  16 

4  12 

18    55 

16 

450 

4  48 

4  46 

4  44 

4  41 

4  88 

435 

4  32 

430 

427 

4  23 

420 

4  16 

413 

4  10 

406 

'    19    58 

21 

4  46 

4  44 

4  42 

4  40 

4  37 

484 

4  81 

428 

425 

4  21 

4  18 

4  14 

4  10 

407 

403 

8  58 

21    00 

26 

4  43 

4  41 

438 

4  86 

4  82 

4  29 

4  26 

423 

420 

4  17 

4  13 

409 

4  05 

4  01 

856 

8  51 

21    48N 

81 

4  41 

438 

4  36 

433 

480 

4  26 

423 

4  19 

4  16 

4  12 

408 

4  04 

4  00 

365 

8  51 

3  47 

I    22    28N 

June    5 

4  40 

4  87 

434 

4  81 

428 

4  24 

4  21 

4  17 

4  14 

4  10 

406 

4  01 

3  57 

3  62 

3  48 

3  43 

1    22    57 

10 

4  89 

4  36 

433 

480 

4  26 

4  23 

4  20 

4  16 

4  12 

408 

4  04 

8  59 

355 

860 

8  46 

340 

23    17 

15 

489 

436 

433 

4  80 

4  26 

4  23 

4  19 

4  15 

4  12 

408 

403 

3  59 

354 

3  49 

3  45 

3  39 

23    26 

20 

440 

4  86 

483 

480 

4  27 

4  23 

420 

4  16 

4  12 

408 

4  04 

3  59 

354 

3  49 

8  45 

389  . 

23    25 

25 

4  40 

4  37 

434 

4  31 

4  27 

4  24 

4  20 

4  16 

4  13 

409 

4  04 

3  59 

856 

850 

8  44 

339 

28    14  N 

80 

4  43 

4  40 

4  87 

483 

4  29 

4  26 

423 

4  18 

4  15 

4  11 

406 

402 

8  67 

852 

8  47 

3  42 

22    52N 

July    5 

4  45 

4  42 

4  89 

486 

483 

4  80 

426 

4  22 

4  19 

4  15 

4  10 

4C6 

402 

8  57 

3  52 

3  46 

22    21 

10 

4  48 

4  45 

4  42 

489 

486 

483 

480 

426 

4  22 

4  19 

4  14 

4  10 

406 

4  01 

866 

3  51 

1    21    40 

15 

4  51 

4  48 

4  45 

4  42 

4  89 

436 

4  33 

429 

4  26 

4  22 

4  18 

4  14 

4  10 

405 

4  01 

866 

,    20    50 

20 

455 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37 

4  34 

4  31 

427 

4  23 

4  19 

4  16 

4  11 

407 

403 

19    60 

25 

4  59 

4  56 

4  53 

460 

4  48 

4  45 

4  42 

4  89 

4  36 

483 

4  29 

4  25 

422 

4  18 

4  13 

409 

18    43  N 

SO 

503 

500 

4  57 

465 

4  52 

450 

4  47 

4  44 

4  41 

488 

435 

4  82 

429 

425 

421 

4  16 

17    28  N 

Aug.    4 

6  07 

6ai 

5  01 

4  69 

456 

454 

4  61 

4  49 

4  46 

4  43 

4  40 

4  87 

4  34 

4  81 

427 

4  24 

1    16    06 

9 

5  10 

508 

5  06 

504 

602 

500 

4  58 

465 

4  63 

4  51 

4  48 

4  45 

4  41 

4  88 

485 

482 

i    14    87 

14 

5  15 

6  13 

5  11 

509 

5  07 

5  05 

603 

5  01 

4  59 

4  57 

•4  54 

452 

4  48 

4  45 

443 

4  40 

13    03 

19 

5  19 

6  17 

5  15 

5  14 

5  12 

6  10 

609 

6  07 

505 

603 

6  01 

469 

455 

458 

450 

448 

11    23 

24 

6  24 

522 

520 

5  18 

6  16 

5  15 

6  13 

5  12 

5  10 

608 

506 

604 

502 

500 

458 

4  56 

9    89N 

29 

628 

627 

525 

623 

6  22 

5  21 

520 

5  18 

5  17 

5  15 

6  14 

512 

6  10 

508 

506 

501 

7    51  N 

8ept.   8 

5  81 

5  30 

529 

628 

6  27 

626 

6  26 

6  24 

6  23 

5  22 

f.  20 

6  18 

6  17 

6  16 

5  14 

5  13 

6    00 

8 

586 

635 

6&1 

683 

582 

5  31 

6  81 

630 

629 

528 

527 

625 

524 

623 

622 

5  21 

4    07 

18 

6  40 

6  39 

638 

6  37 

5  36 

6  86 

686 

584 

5  84 

583 

582 

582 

6  31 

529 

529 

528 

2    11 

18 

645 

6  44 

6  43 

6  42 

6  42 

5  42 

6  41 

6  41 

5  41 

540 

5  40 

540 

689 

639 

688 

6  87 

0    15N 

28 

6  49 

6  48 

5  47 

6  47 

5  47 

5  47 

5  47 

6  47 

6  47 

6  47 

6  47 

6  47 

6  47 

5  47 

546 

5  45  I 

1    42  8 

28 

553 

663 

5  52 

5  52 

5  52 

5  52 

553 

553 

663 

653 

663 

664 

554 

568 

653 

5&1 

i     3    89  8 

Oct.     8 

6  57 

5  67 

5  67 

6  57 

5  67 

658 

558 

.5  59 

569 

600 

600 

600 

600 

6  01 

6  01 

602 

5    85 

8 

602 

602 

6  02 

602 

6  03 

603 

6  04 

605 

605 

606 

6  07 

608 

608 

609 

6  10 

6  10 

7    28 

18 

606 

6  07 

6  07 

6  07 

6  08 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  18 

6  19 

9    20 

18 

6  11 

6  12 

6  12 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

623 

626 

626 

627 

11    08 

23 

6  15 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

625 

627 

628 

680 

6  81 

688 

685 

687 

12    51  8 

28 

620 

6  21 

622 

623 

625 

627 

628 

630 

6  82 

684 

636 

688 

689 

6  41 

643 

646 

14    80  8 

Nov.    2 

6  26 

6  27 

628 

629 

6  31 

6  83 

685 

687 

689 

6  41 

6  43 

6  45 

6  47 

6  49 

662 

6  55 

16    08 

7 

6  81 

682 

632 

634 

636 

638 

6  40 

6  42 

6  45 

6  47 

650 

662 

655 

6  61 

700 

703 

17    29 

12 

686 

638 

688 

6  40 

6  42 

6  44 

6  47 

6  49 

6  52 

664 

6  57 

700 

702 

7  05 

708 

7  11 

18    48 

17 

6  41 

6  43 

6  44 

6  46 

6  49 

6  51 

664 

6  57 

6  69 

702 

705 

708 

7  11 

7  14 

7  18 

7  21 

19    58 

22 

6  46 

6  48 

650 

6  52 

655 

6  57 

700 

708 

706 

709 

7  12 

7  16 

7  19 

722 

726 

780 

20    598 

27 

6  51 

653 

665 

6  57 

700 

7  03 

706 

709 

7  12 

7  15 

7  19 

723 

726 

729 

784 

7  38 

21    518 

Dec.     2 

656 

658 

700 

702 

705 

708 

7  11 

7  14 

7  17 

720 

7  24 

728 

782 

786 

7  41 

7  44  1 

22    82 

7 

700 

7  03 

705 

7  07 

7  10 

7  13 

7  17 

720 

723 

7  27 

7  81 

7  85 

739 

7  43 

7  48 

7  62 

28    02 

12 

704 

7  07 

7  10 

7  11 

7  15 

7  18 

7  21 

7  25 

7  28 

732 

786 

7  40 

7  44 

7  49 

758 

758 

28    20 

17 

707 

7  10 

7  13 

7  15 

7  18 

7  21 

725 

7  28 

7  82 

785 

7  40 

7  44 

7  48 

758 

7  57 

802 

23    27 

22 

7  10 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  81 

786 

788 

742 

7  47 

7  61 

755 

800 

805  , 

28    228 

27 

7  12 

7  15 

7  18 

720 

7  23 

726 

729 

783 

7  37 

7  40 

7  44 

748 

7  52 

756 

802 

8  07  1 

2Si    068 

Jan.     1 

7  13 

7  16 

7  19 

722 

725 

728 

7  81 

7  85 

789 

7  42 

7  46 

7  60 

754 

769 

803 

8G8 
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North  Latitude.                                                                 \ 

Declina- 
tion. 

^s&r- 

II 

87° 

380 

39° 

40° 

410 

42° 

439 

440 

450 

46° 

470 

48° 

49« 

50° 

51° 

62° 

o      / 

fCm. 

h,  m. 

h,m. 

A.WI. 

h,m. 

h.  m. 

h.m. 

h.m. 

A.W. 

h.m. 

Km. 

A.  TO. 

A.  TO. 

h.m. 

A.  TO. 

A.  TO. 

23    03S 

Jan.     1 

454 

4  51 

448 

445 

4  42 

4  39 

436 

483 

4  29 

425 

4  21 

4  17 

4  13 

409 

404 

3  59 

22    84 

6 

458 

455 

453 

450 

4  47 

4  45 

4  42 

438 

4  34 

4  81 

427 

428 

4  19 

4  15 

4  10 

405 

21    53 

11 

504 

5  01 

458 

455 

4  52 

4  49 

446 

448 

4  89 

486 

433 

429 

425 

4  21 

4  17 

4  12 

21    02 

16 

509 

506 

508 

500 

4  57 

455 

452 

4  49 

4  46 

4  43 

439 

436 

482 

428 

4  24 

420 

20    01 

21 

5  14 

5  12 

509 

506 

503 

6  01 

4  58 

455 

4  52 

4  49 

4  46 

4  43 

440 

486 

4  82 

429 

18    50 

26 

5  18 

5  16 

5  14 

5  11 

608 

506 

504 

5  01 

468 

466 

453 

450 

4  47 

4  43 

440 

436 

17    SIS 

81 

524 

5  21 

5  19 

6  17 

5  15 

5  12 

5  11 

509 

506 

504 

5  01 

459 

456 

4  52 

4  48 

445 

16    04S 

Feb.    5 

529 

527 

525 

523 

521 

5  19 

5  17 

5  15 

5  12 

5  10 

508 

506 

503 

500 

458 

456 

14    80 

10 

535 

583 

5  81 

529 

527 

525 

5  24 

522 

520 

5  18 

5  16 

5  13 

5  11 

509 

506 

504 

12    51 

15 

541 

589 

537 

535 

533 

582 

530 

528 

6  27 

5  25 

523 

521 

520 

5  17 

5  15 

5  13 

U    06 

20 

5  46 

5  45 

6  43 

5  41 

6  40 

539 

538 

536 

535 

533 

5  82 

530 

528 

526 

525 

522 

9    16  8 

25 

5  51 

560 

548 

5  47 

5  46 

5  45 

5  44 

5  43 

5  42 

5  41 

5  89 

588 

5  37 

5  85 

534 

583 

7    188 

Mar.    2 

566 

555 

554 

653 

5  52 

5  51 

550 

5  49 

5  49 

5  48 

5  47 

5  46 

545 

5  44 

5  43 

5  42 

5   23 

7 

600 

600 

559 

558 

559 

558 

5  57 

556 

556 

556 

555 

563 

553 

5  52 

5  51 

650 

8    25 

12 

605 

605 

605 

604 

604 

604 

604 

6  03 

6  03 

602 

602 

6  01 

600 

600 

600 

5  59 

1    278 

17 

6  10 

609 

609 

609 

609 

609 

608 

608 

608 

608 

608 

608 

6  07 

6  07 

607 

6  07 

0    82N 

22 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  15 

6  15 

6  16 

6  15 

6  15 

6  16 

2    SON 

27 

6  19 

6  19 

6  19 

6  19 

6  19 

620 

6  20 

6  21 

6  21 

622 

622 

623 

623 

6  24 

6  24 

6  24 

4    26  N 

Apr.     1 

623 

6  24 

6  24 

6  24 

625 

6  26 

627 

627 

628 

628 

629 

680 

6  81 

682 

688 

6  83 

6    21 

6 

627 

628 

629 

629 

680 

6  31 

632 

633 

684 

6  85 

j6  86 

6  87 

688 

638 

640 

6  41 

8    IS 

11 

6  82 

633 

6  34 

684 

685 

636 

687 

6  39 

6  40 

6  41 

$43 

644 

6  46 

6  46 

6,48 

650 

10    01 

16 

686 

6  87 

639 

6  89 

6  40 

6  42 

643 

6  45 

6  46 

6  48 

650 

6  51 

653 

655 

656 

658 

U    46 

21 

6  41 

6  42 

6  43 

6  44 

6  46 

6  47 

6  49 

6  51 

653 

655 

6  57 

6  59 

7  01 

7  08 

705 

707 

13    25N 

26 

6  45 

6  46 

6  47 

6  49 

6  51 

653 

655 

6  57 

6  59 

7  01 

703 

706 

708 

7  10 

7  12 

7  15 

14    &9N 

May     1 

6  49 

6  51 

653 

654 

666 

658 

700 

708 

705 

707 

7  10 

7  18 

7  15 

7  18 

720 

724 

16    27 

6 

654 

656 

6  57 

659 

7  01 

704 

706 

7  09 

7  11 

7  14 

7  17 

720 

723 

725 

728 

782 

17    48 

11 

658 

700 

702 

704 

707 

709 

7  12 

7  15 

7  17 

720 

728 

727 

730 

7  32 

786 

740 

19    02 

16 

702 

704 

706 

709 

7  11 

7  14 

7  17 

720 

7  23 

7  26 

7  30 

788 

7  87 

7  40 

7  44 

748 

20    04 

21 

706 

709 

7  11 

7  18 

7  16 

7  19 

722 

725 

728 

7  82 

785 

7  89 

7  43 

7  46 

7  51 

755 

21    05 

26 

7  10 

7  18 

7  15 

7  18 

7  21 

724 

7  26 

7  81 

7  8^1 

7  37 

7  41 

7  45 

7  49 

763 

7  57 

802 

21    53N 

81 

7  14 

7  17 

720 

722 

726 

729 

7  82 

736 

7  39 

7  43 

7  47 

7  61 

755 

7  59 

804 

809 

22    81  N 

June    6 

7  17 

720 

722 

726 

728 

7  81 

7  85 

788 

7  42 

7  46 

750 

755 

759 

803 

806 

8  12 

23    00 

10 

720 

723 

725 

728 

7  81 

734 

7  37 

7  41 

7  45 

7  49 

754 

758 

803 

8  07 

8  12 

8  17 

28    18 

15 

722 

725 

728 

7  81 

784 

788 

7  41 

745 

7  49 

753 

7  57 

802 

806 

8  11 

8  16 

8  21 

28    26 

20 

723 

7  26 

729 

782 

7  86 

739 

7  43 

7  47 

7  51 

754 

7  59 

804 

808 

8  13 

8  18 

828 

23    24 

25 

7  24 

727 

780 

783 

7  37 

7  40 

7  44 

7  47 

7  51 

755 

800 

804 

8  09 

8  14 

8  20 

8  24 

23    12N 

80 

7  24 

727 

780 

733 

7  37 

7  40 

743 

7  47 

7  51 

755 

7  69 

804 

808 

8  14 

8  19 

825 

22    SON 

July    5 

7  24 

727 

780 

733 

7  87 

7  40 

743 

7  47 

7  51 

7  55 

759 

803 

808 

8  13 

8  18 

823 

22    17 

10 

722 

725 

728 

7  81 

784 

738 

7  41 

7  45 

7  49 

7  52 

756 

8  01 

805 

8  10 

8  15 

8  19 

21    85 

15 

720 

723 

726 

7  29 

7  32 

735 

J  89 

7  42 

7  45 

7  49 

753 

7  57 

8  01 

805 

8  10 

8  15 

20    44 

20 

7  17 

720 

723 

726 

729 

7  82 

>85 

788 

7  41 

7  45 

7  48 

7  52 

756 

8  01 

806 

8  10 

19    44 

25 

7  13 

7  16 

7  19 

7  22 

725 

7  27 

7  30 

783 

786 

7  89 

7  43 

7  47 

760 

754 

758 

802 

18    86N 

30 

709 

712 

7  15 

7  17 

720 

722 

725 

7  28 

7  81 

733 

7  37 

7  40 

7  43 

7  48 

7  62 

756 

17    20N 

Aug.    4 

704 

7  07 

709 

7  12 

7  14 

7  16 

7  19 

7  21 

7  24 

727 

730 

7  33 

7  86 

7  40 

7  44 

7  47 

15    57 

9 

659 

7  02 

704 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

7  22 

725 

7  27 

782 

785 

7  88 

14    28 

14 

653 

655 

6  57 

700 

702 

704 

706 

708 

7  10 

7  12 

7  15 

7  16 

720 

723 

725 

728 

12    53 

19 

6  47 

6  49 

6  51 

653 

655 

6  57 

658 

700 

7  02 

704 

706 

7  07 

7  10 

7  13 

7  15 

7  18 

11    18 

24 

640 

6  42 

6  44 

6  46 

6  48 

6  49 

650 

6  52 

654 

655 

6  57 

658 

7  01 

7  03 

705 

707 

9    29N 

29 

683 

635 

686 

688 

6  40 

6  41 

642 

643 

645 

6  46 

648 

6  49 

6  51 

6  52 

654 

656 

7    40N 

Sept.    8 

628 

629 

680 

630 

6  82 

6  32 

633 

685 

636 

687 

638 

639 

6  40 

6  42 

6  43 

6  45 

5    49 

8 

620 

621 

622 

622 

623 

6  24 

625 

626 

6  26 

6  27 

628 

629 

630 

6  31 

6  32 

688 

8    55 

13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20 

6  21 

622 

2    00 

18 

603 

604 

605 

606 

606 

606 

6  07 

6  07 

6  07 

6  08 

608 

608 

609 

6  09 

609 

6  10 

0    03N 

23 

556 

6  57 

5  57 

558 

558 

558 

5  68 

558 

558 

658 

558 

558 

558 

558 

558 

558 

1    548 

28 

5  48 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

548 

548 

5  48 

5  48 

548 

5  47 

5  47 

5  47 

5  46 

8    518 

Oct,     8 

5  41 

641 

5  41 

5  41 

5  41 

5  40 

5  40 

539 

539 

538 

588 

587 

5  87 

536 

536 

5  85 

6    46 

8 

533 

583 

533 

533 

583 

582 

5  31 

580 

530 

529 

528 

527 

5  26 

5  25 

5  24 

5  24 

7    40 

13 

526 

626 

525 

525 

5  24 

523 

522 

5  21 

520 

5  19 

5  17 

5  16 

5  15 

5  15 

5  14 

5  12 

9    81 

18 

5  19 

5  19 

5  19 

5  18 

5  17 

5  16 

5  15 

5  13 

5  12 

5  11 

5  09 

508 

506 

505 

503 

5  01 

11    18 

28 

5  13 

5  12 

5  11 

5  11 

5  10 

607 

506 

504 

503 

5  01 

500 

458 

456 

455 

453 

4  51 

13    02  8 

28 

6  07 

506 

505 

504 

502 

500 

459 

4  57 

455 

453 

4  51 

4  49 

4  47 

446 

4  44 

4  41 

14    40  8 

Nov.    2 

502 

500 

459 

458 

456 

454 

452 

450 

448 

4  46 

448 

4  41 

4  89 

436 

483 

4  31 

16    12 

7 

4  57 

455 

454 

453 

4  51 

448 

4  46 

444 

4  41 

4  89 

487 

484 

4  31 

429 

426 

428 

17    88 

12 

453 

4  51 

4  49 

448 

4  45 

4  43 

4  41 

438 

435 

483 

480 

4  27 

4  24 

422 

4  19 

4  15 

18    55 

17 

4  49 

4  48 

4  46 

4  44 

4  42 

438 

436 

483 

430 

427 

424 

4  21 

4  18 

4  16 

4  12 

408 

20    05 

22 

4  47 

4  46 

4  43 

4  40 

438 

4  35 

432 

429 

4  26 

423 

420 

4  17 

4  13 

409 

405 

4  01 

21    058 

27 

4  44 

442 

4  40 

4  37 

484 

4  81 

428 

425 

422 

4  19 

4  15 

4  12 

409 

405 

4  01 

3  67 

21    558 

Dec.*  2 

444 

4  41 

488 

436 

4  33 

430 

427 

423 

420 

4  17 

4  13 

409 

406 

402 

3  57 

353 

22    85 

7 

4  44 

4  41 

488 

435 

4  32 

429 

426 

422 

4  19 

4  15 

4  11 

408 

404 

3  59 

354 

8  51 

23    04 

12 

4  44 

4  41 

438 

436 

4  82 

429 

426 

423 

4  19 

4  15 

4  11 

4  07 

4  03 

858 

354 

8  50 

23    21 

17 

446 

4  48 

4  40 

4  87 

483 

430 

427 

4  24 

420 

4  16 

4  12 

4  08 

404 

359 

854 

3  50 

28    27 

22 

4  48 

445 

442 

4  39 

486 

483 

430 

426 

422 

4  19 

4  15 

4  10 

406 

402 

3  57 

8  53 

28    218 

27 

4  51 

448 

4  45 

442 

439 

436 

438 

429 

426 

422 

4  18 

4  14 

4  10 

405 

400 

854 

28    038 

Jan.     1 

4  54 

4  51 

4  48 

445 

442 

439 

486 

4  82 

429 

4  25 

421 

4  17 

4  13 

409 

404 

859 

Digitized  by 


Google 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


\ 

" 

" 

North  LatUude. 

» 

Declina- 

Approx. 
date. 

tion. 

, 

1 

53° 

54° 

55° 

56° 

57«> 

58° 

69° 

60° 

61°   1   62° 

68° 

64° 

65° 

66° 

67° 

68° 

o     / 

A.m, 

A.  m. 

h,  m. 

A.fn. 

A.  m. 

h.  m. 

A,  TO. 

A.m. 

A.  wi. 

A.  m. 

A.m. 

A.  TO. 

h.m. 

A.m. 

A.in. 

A.  m. ' 

23  05S 
22  87 

Jan.   1 
6 

8  13 
8  12 

8  19 
8  17 

8  24 
823 

8  31 
.  829 

8  37 
835 

8  45 
8  42 

8  53 
860 

9  02 
859 

9  11 
9  07 

923 
9  18 

934 
929 

9  49 
9  43 

10  05 
9  57 

10  27 
10  18 

10  57 
10  43 

'*"ii'5s 

21  58 

11 

8  09 

8  14 

8  19 

825 

8  31 

8  38 

8  45 

8  54 

902 

9  11 

922 

934 

9  47 

10  06 

10  26 

1124 

2108 

16 

805 

8  11 

8  16 

822 

8  27 

833 

8  40 

8  47 

855 

9  03 

9  11 

922 

984 

952 

10  06 

10  56  1 

20  07 

21 

8  01 

8  07 

8  11 

8  16 

8  21 

8  27 

833 

839 

8  47 

866 

905 

9  16 

927 

9  40 

955 

10  32 

18  58 

26 

7  54 

758 

8  03 

8  07 

8  18 

8  18 

823 

829 

8  87 

8  44 

8  61 

9  01 

9  11 

921 

983 

94S 

17  898 

81 

7  46 

760 

7  65 

7  59 

803 

808 

8  12 

8  18 

825 

8  81 

888 

8  46 

854 

904 

9  14 

925 

16  13  8 

Feb.  5 

738 

7  41 

7  46 

7  49 

753 

7  57 

8  01 

806 

8  11 

8  18 

823 

880 

8  87 

845 

865 

904 

14  40 

10 

780 

7  83 

785 

740 

7  43 

7  47 

750 

754 

7  59 

803 

808 

8  15 

8  21 

827 

835 

843 

13  01 

15 

7  19 

7  22 

725 

7  27 

780 

783 

786 

7  40 

7  44 

7  49 

763 

766 

803 

809 

8  16 

822 

11  16 

20 

709 

7  11 

7  13 

7  17 

7  19 

722 

7  24 

7  27 

7  80 

7  81 

7  87 

742 

7  46 

760 

766 

8  01  I 

9288 

25 

6  57 

6  59 

702 

705 

706 

708 

7  11 

7  13 

7  15 

7  18 

721 

7  24 

728 

7  81 

735 

7  40 

!    7808 

Mar.  2 

6  46 

648 

660 

6  61 

668 

654 

666 

6  57 

6  69 

7  01 

704 

7  07 

709 

7  12 

7  14 

7  19' 

584 

7 

635 

6  86 

687 

638 

6  89 

6  40 

6  41 

6  43 

6  43 

6  45 

6  47 

6  48 

650 

652 

655 

6  67 

3  87 

12 

623 

623 

6  24 

625 

6  26 

626 

627 

628 

628 

6  80 

6  81 

682 

683 

684 

636 

637 

1  898 

17 

6  11 

6  12 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

6  16 

6  14 

6  14 

6  15 

616 

1    020N 

22 

5  59 

5  59 

5  59 

559 

6  59 

558 

558 

5  57 

5  57 

6  67 

566 

655 

565 

554 

554 

656 

1    2  18N 

27 

6  47 

5  47 

5  46 

5  46 

5  45 

5  44 

543 

5  42 

5  41 

6  40 

689 

588 

536 

585 

584 

583 

j    4  15N 

Apr.  1 

535 

585 

5  84 

588 

5  81 

580 

629 

5  27 

625 

5  24 

623 

5  21 

5  19 

5  17 

615 

6  13 

1    609 

6 

523 

622 

520 

5  19 

6  18 

6  16 

5  14 

5  12 

6  10 

607 

605 

502 

459 

4  67 

454 

4  61 

802 

11 

5  11 

5  10 

609 

607 

5  05 

602 

500 

4  57 

464 

4  51 

448 

445 

442 

488 

484 

430 

'    9  51 

16 

5  01 

4  59 

466 

454 

4  51 

4  48 

4  45 

4  42 

4  39 

4  35 

4  82 

428 

423 

4  18 

4  14 

406 

1185 

21 

4  49 

4  46 

4  43 

4  40 

4  87 

4  84 

430 

4  27 

4  24 

4  19 

4  15 

4  10 

405 

859 

852 

3  44 

I13  15N 

26 

4  89 

486 

4  33 

429 

426 

422 

4  18 

4  13 

409 

403 

868 

868 

3  47 

889 

8  31 

822 

14  SON 

May  1 

428 

425 

422 

4  18 

4  14 

409 

405 

369 

364 

3  48 

8  43 

385 

328 

820 

8  10 

300 

16  19 

6 

4  18 

4  15 

4  11 

407 

402 

8  67 

3  62 

8  46 

8  40 

883 

827 

8  18 

8  10 

259 

2  48 

236 

17  42 

11 

4  09 

405 

400 

355 

8  51 

3  45 

8  89 

382 

8  27 

3  19 

812 

802 

252 

240 

226 

211 

18  55 

16 

4  01 

866 

8  51 

3  47 

8  42 

335 

329 

3  21 

8  14 

806 

2  67 

2  45 

2  84 

220 

2  03 

143 

19  58 

21 

353 

8  49 

8  44 

888 

8  82 

325 

8  19 

3  10 

802 

253 

2  42 

229 

2  16 

1  69 

138 

112 

2100 

26 

8  46 

8  42 

886 

8  80 

823 

3  16 

809 

2  69 

260 

2  89 

229 

2  18 

1  58 

187 

1  10 

015 

21  48N 

'22  28N 
122  57 
23  17 

81 

June  5 
10 
15 

8  41 

8  37 
334 
383 

885 

8  31 
828 
827 

829 

825 
8  21 
820 

.   822 

3  18 
3  14 
3  13 

8  16 

8  n 
3  07 
305 

308 

3  02 
258 
256 

8  01 

2  54 
2  49 
2  47 

2  50 

243 
238 
285 

2  40 

282 
227 
223 

228 

2  19 
2  12 
2C8 

2  16 

206 
158 
1  63 

168 

1  45 
1  85 
1  27 

141 

125 
1  12 
102 

1  16 

062 

023 

Doesnc 

084 

t  set  between-  | 

!23  26 

20 

383 

8  27 

320 

3  12 

804 

2  55 

2  46 

2  84 

223 

2  07 

1  51 

124 

0  67 

June  11 

June  2 

May  26 

123  25 

25 

833 

8  26 

820 

8  12 

304 

2  55 

2  46 

235 

2  23 

207 

151 

1  25 

058 

and 

and 

and 

23  14N 

30 

8  85 

3  29 

323 

3  15 

3  07 

258 

2  49 

288 

2  27 

212 

167 

1  82 

108 

July  1 

days 

davs 

22  52N 

July  5 

8  40 

8  34 

328 

3  21 

3  13 

304 

256 

2  44 

283 

2  19 

2  05 

1  43 

121 

035 

22  21 
21  40 

10 
15 

8  46 
350 

3  40 
3  44 

3  34 
388 

3  27 
882 

3  19 
3  25 

3  11 

8  17 

803 
309 

2  62 
300 

2  41 
2  51 

2  28 
2  89 

2  14 
2  26 

155 
2  10 

187 
164 

1  04 
1  28 

"o'm 



120  50 

20 

356 

3  51 

8  46 

8  39 

333 

3  26 

3  19 

8  10 

802 

2  52 

2  41 

2  27 

2  12 

1  50 

125 

■"'oii 

19  50 

25 

4  04 

3  59 

854 

8  48 

3  42 

3  86 

329 

3  21 

3  13 

3  05 

265 

2  43 

229 

2  11 

1  62 

124 

18  43  N 

80 

4  12 

4  07 

403 

3  57 

3  52 

3  46 

3  40 

333 

3  26 

8  17 

3  07 

2  67 

246 

2  81 

215 

155 

;  17  28N 

Aug.  4 

420 

4  15 

4  11 

406 

4  01 

355 

350 

3  44 

3  87 

3  29 

3  21 

8  11 

802 

850 

287 

222 

16  06 

9 

428 

4  24 

420 

4  15 

4  11 

406 

4  01 

356 

850 

8  44 

8S7 

8  29 

8  21 

3  12 

800 

2  4S 

•  14  87 

14 

4  37 

433 

4  29 

425 

4  21 

4  17 

4  13 

408 

4  08 

3  67 

3  61 

8  45 

888 

829 

823 

3  10 

13  03 

19 

4  45 

4  42 

4  38 

4  35 

4  32 

4  28 

4  24 

420 

4  16 

4  11 

405 

8  59 

353 

3  47 

838 

3  80 

1123 

24 

454 

4  51 

4  49 

4  46 

4  43 

4  40 

4  37 

4  33 

430 

4  24 

4  20 

4  15 

4  10 

404 

3  58 

3  51 

i    9  39N 

29 

502 

500 

4  67 

4  55 

4  52 

4  50 

4  47 

4  44 

4  41 

4  88 

434 

430 

425 

4  21 

4  16 

4  10 

7  51N 

Sept.  3 

5  11 

509 

5  07 

506 

503 

500 

4  58 

456 

453 

4  51 

4  48 

4  44 

4  41 

437 

433 

429 

600 

8 

5  20 

5  18 

6  16 

5  14 

5  13 

5  11 

5  10 

5  08 

506 

5  01 

5  02 

4  58 

456 

463 

4  51 

447 

407 

13 

5  27 

526 

525 

5  21 

523 

5  22 

5  21 

5  20 

5  18 

5  17 

5  15 

6  14 

5  12 

6  10 

507 

605 

2  11 

18 

5  36 

5  86 

536 

5  35 

534 

5  31 

533 

532 

6  82     5  31 

680 

5  28 

5  27 

526 

5  24 

523 

0  15N 

23 

5  45 

5  45 

5  4i 

5  44 

5  44 

5  44 

5  43 

5  43 

5  43 

5  43 

5  43 

5  43 

5  42 

5  41 

5  41 

5  40 

1  42  8 

28 

5  54 

563 

653 

5  54 

651 

554 

5  55 

555 

6  55 

556 

556 

556 

566 

5  67 

5  57 

56!> 

3898 

Oct,    3 

6  03 

6  03 

6  03 

604 

6  05 

6  05 

606 

G  07 

608 

609 

6  10 

6  10 

6  12 

6  13 

6  14 

6  16 

535 

8 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  18 

6  19 

6  21 

622 

6  24 

625 

6  27 

629 

6  81 

634 

7  28 

13 

620 

622 

622 

6  24 

6  26 

6  28 

6  29 

6  31 

6  38 

6  86 

638 

6  41 

6  42 

6  46 

6  49 

652 

920 

18 

629 

6  31 

632 

634 

6  37 

6  39 

6  41 

6  44 

6  47 

6  49 

6  52 

655 

658 

702 

706 

7  11 

11  08 

23 

6  89 

6  41 

6  42 

6  45 

6  48 

660 

653 

6  56 

7  00 

7  03 

7  07 

7  10 

7  14 

7  19 

725 

730 

12  51 8 

28 

6  48 

6  51 

6  52 

656 

6  59 

7  02 

705 

709 

7  18 

7  17 

722 

726 

7  80 

737 

743 

760 

1  11  30  8 

Nov.  2 

658 

7  01 

7  03 

706 

7  10 

7  14 

7  18 

7  22 

7  27 

7  32 

786 

7  42 

7  48 

755 

802 

8  10 

,16  03 

7 

706 

709 

7  12 

7  16 

7  20 

7  24 

7  29 

7  34 

789 

7  45 

760 

7  57 

803 

8  12 

820 

830 

17  29 

12 

7  15 

7  19 

7  22 

7  26 

7  31 

7  36 

7  41 

7  47 

7  52 

7  59 

806 

8  13 

8  21 

8  SI 

8  41 

863 

18  48 

17 

725 

730 

7  33 

788 

7  43 

7  48 

7  64 

8  00 

8  07 

8  13 

820 

8  29 

888 

848 

900 

913 

19  58 

22 

7  34 

7  39 

7  42 

7  48 

7  53 

7  59 

8  05     8  12 

8  19 

8  28 

886 

8  46 

855 

909 

9  24 

940 

20  59  8 

27 

7  43 

7  48 

7  51 

7  57 

803 

8  10 

8  16  '  8  24 

1 

8  31 

8  41 

860 

902 

9  18 

927 

944 

10  06 

21  518 

Dec.  2 

7  49 

754 

7  59 

806 

8  12 

8  19 

8  26     8  34 

8  43 

853 

902 

9  16 

928 

9^5 

10  06 

10  33 

22  32 

7 

7  57 

802 

808 

8  14 

8  20 

828 

8  35  1  8  44 

8  53 

903 

9  18 

928 

9  42 

10  02 

10  26 

1135 

2r}02 

12 

802 

808 

8  14 

820 

8  27 

835 

8  42  '  8  52 

9  01 

9  12 

922 

988 

953 

10  15 

10  44 

Does   ; 

i23  20 

17 

807 

8  13 

8  18 

825 

8  32 

8  40 

8  48     8  57 

907 

9  18 

929 

9  45 

10  01 

10  24 

1100 

not 

123  27 

22 

8  10 

8  16 

8  21 

8  28 

835 

8  43 

8  51     9  01 

9  10 

9  21 

982 

9  49 

10  05 

10  29 

1104 

rise 

23  228 

27 

8  12 

8  18 

8  24 

8  30 

8  37 

8  45 

853     903 

9  12 

922 

983 

9  49 

10  05 

10  27 

1102 

Dec.  11 

to      1 
Jan.  2 

1  23  05  8 

Jan.   1 

8  13 

8  19 

8  24 

8  31 

8  37 

8  45 

853     902 

9U 

923 

9  84 

9  49 

10  05 

10  27 

10  57 

L. 

_.- 

_     _ 

- 

- 

- 

1     .  _   1 1 





». 

Digitized  by 


Google 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


511 


Nfyrth  LatUude. 

Decli- 

*sstr- 

nation. 

58° 

54° 

55° 

56° 

57° 

68° 

59° 

60° 

61° 

62° 

63° 

61° 

66° 

66° 

67° 

68° 

o     / 

A.  m. 

A.  TO. 

h.m. 

h.m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO, 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

23  OSS 

Jan.   1 

851 

8  49 

8  43 

886 

830 

322 

8  14 

805 

2  66 

2  44 

2  32 

2  17 

2  02 

1  40 

Ill 

22  34 

6 

400 

854 

8  48 

8  42 

886 

329 

3  21 

8  13 

804 

2  62 

2  41 

227 

2  13 

154 

1  30 

""o'so' 

21  63 

11 

4  07 

4  01 

356 

850 

8  44 

3  87 

880 

822 

3  14 

304 

2  64 

2  41 

227 

2  11 

157 

123 

2102 

16 

4  15 

4  10 

406 

8  59 

85i 

3  47 

841 

333 

326 

8  17 

308 

266 

2  45 

2  80 

2  18 

150 

20  01 

21 

4  24 

4  19 

4  14 

409 

404 

858 

8  52 

3  45 

388 

8  29 

822 
^85 

8  10 

800 

2  47 

282 

2  16 

18  50 

26 

482 

427 

423 

4  18 

4  14 

408 

403 

3  67 

3  51 

8  44 

826 

8  18 

807 

255 

241 

17  81S 

SI 

4  42 

487 

484 

429 

425 

420 

4  15 

4  10 

406 

858 

8  52 

3  43 

885 

8  26 

8  16 

804 

16  WS 

Feb.  5 

4  62 

4  47 

4  44 

4  40 

486 

4  82 

428 

423 

4  18 

4  13 

4  07 

400 

853 

3  45 

836 

827 

14  30 

•10 

5  01 

4  57 

455 

4  51 

4  48 

4  44 

4  41 

436 

482 

4  27 

423 

4  17 

4  10 

404 

3  57 

8  49 

12  61 

15 

5  11 

508 

506 

503 

500 

4  67 

464 

450 

4  46 

4  42 

4  38 

483 

427 

422 

4  16 

409 

11  06 

20 

520 

5  17 

5  15 

5  13 

5  11 

608 

5  05 

503 

500 

4  56 

453 

4  48 

4  44 

4  40 

435 

480 

9  16S 

25 

5  81 

529 

5  27 

525 

523 

5  21 

5  19 

5  16 

5  14 

6  12 

508 

605 

502 

458 

454 

4  60 

7  18S 

Mar,  2 

540 

538 

587 

586 

584 

582 

5  31 

529 

528 

5  2G 

5  24 

520 

5  18 

5  16 

5  12 

509 

523 

7 

5  49 

5  48 

5  47 

5  46 

5  44 

5  43 

542 

5  41 

5  41 

5  89 

5  87 

585 

584 

582 

529 

527 

3  26 

12 

558 

5  57 

5  57 

6  56 

556 

565 

565 

564 

563 

5  62 

6  62 

560 

550 

5  49 

5  47 

546 

127S 

17 

6  07 

606 

606 

606 

606 

606 

606 

606 

605 

6  05 

6  05 

605 

605 

605 

604 

604 

0S2N 

22 

6  16 

6  15 

6  16 

6  10 

6  16 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

620 

6  21 

6  21 

6  21 

621 

2  30N 

27 

625 

6  26 

6  26 

6  27 

628 

629 

680 

6  31 

682 

683 

681 

685 

686 

638 

688 

6  40 

4  26N 

Apr.  1 

684 

685 

636 

6  87 

689 

6  40 

642 

6  43 

645 

6  46 

6  48 

650 

6  52 

654 

6  57 

659 

6  21 

6 

6  43 

6  43 

6  45 

6  47 

6  48 

660 

6  52 

665 

6  57 

6  60 

702 

704 

706 

7  10 

7  13 

7  17 

8  13 

11 

6  52 

653 

655 

6  67 

6  69 

7  01 

704 

7  07 

709 

7  13 

7  10 

720 

723 

726 

7  31 

786 

10  01 

16 

700 

702 

704 

7  07 

7  10 

7  13 

7  16 

7  19 

722 

726 

7  80 

735 

7  89 

7  43 

7  49 

755 

1146 

21 

7  09 

7  12 

7  15 

7  18 

7  21 

7  25 

728 

732 

736 

7  40 

7  45 

750 

7  55 

800 

807 

8  14 

13  25N 

26 

7  18 

720 

7  24 

727 

7  31 

785 

739 

7  44 

7  49 

7M 

7  59 

805 

8  11 

8  19 

826 

885 

14  69N 

May  1 

727 

780 

733 

7  87 

7  41 

7  46 

7  51 

756 

802 

8  07 

8  13 

8  20 

827 

886 

8  46 

856 

16  27 

6 

736 

789 

7  43 

7  47 

7  62 

7  57 

803 

809 

8  16 

822 

82S 

8  87 

8  46 

856 

907 

920 

17  48 

11 

7  44 

7  48 

7  62 

7  57 

802 

808 

8  14 

8  21 

828 

835 

8  43 

863 

904 

9  15 

929 

945 

19  02 

16 

7  52 

756 

8  01 

8  07 

8  12 

8  19 

825 

833 

8  41 

860 

8  63 

9  10 

922 

986 

963 

10  15 

20W 

21 

800 

8  04 

809 

8  16 

8  22 

8  29 

8  35 

8  44 

8  63 

903 

9  13 

9  26 

9  40 

966 

10  16 

10  44 

2105 

26 

807 

8  12 

8  17 

825 

8  81 

8  38 

8  46 

8  55 

9  04 

9  16 

9  27 

9  42 

968 

10  18 

10  46 

21  53N 

81 

8  15 

820 

825 

883 

8  40 

8  47 

865 

905 

9  16 

927 

9  40 

9  67 

10  16 

10  42 

1127 

22  31N 

23  00 

June  5 
10 

8  19 
8  24 

825 
880 

8  81 
886 

889 
8  44 

8  46 
8  61 

851 
900 

9  03 
9  10 

9  14 
9  21 

9  24 
9  32 

9  37 
9  46 

9  51 
10  01 

10  11 
10  23 

10  32 
10  47 

1156 
11  41 

■23  18 

15 

828 

884 

8  40 

8  47 

855 

904 

9  14 

9  26 

936 

9  61 

10  07 

10  81 

10  67 

Does  not  set  between—  || 

23  26 

20 

830 

885 

842 

8  49 

8  57 

906 

9  16 

928 

939 

954 

10  10 

10  85 

1103 

June  11 

June  2 

May  26 

23  24 

25 

830 

8  87 

8  43 

8  51 

858 

9  08 

9  17 

929 

9  40 

964 

10  09 

10  34 

11  02 

and 

and 

and 

23  12N 

80 

8  31 

888 

8  44 

8  51 

8  59 

908 

9  17 

928 

9  39 

954 

10  09 

10  83 

10  67 

July  1. 

days. 

July  18; 
days. 

22  SON 

July  5 

829 

885 

8  41 

8  48 

856 

904 

9  13 

9  24 

9  24 

9  48 

10  02 

10  24 

10  43 

11  81 

22  17 

10 
15 

8  26 
8  21 

8  32 
827 

838 
833 

8  45 
8  89 

8  52 
8  46 

900 
853 

908 
9  01 

9  18 
9  10 

9  28 
920 

9  40 
9  31 

954 
9  43 

10  12 
9  69 

10  81 
10  15 

1103 
10  87 

21  35 

"ii'ie* 

20  44 

20 

8  15 

8  21 

827 

833 

8  39 

8  46 

863 

9  01 

9  10 

9  23 

9  31 

9  46 

10  01 

10  18 

10  44 

'*ii*24 

19  44 

25 

808 

8  13 

8  18 

822 

829 

885 

8  42 

850 

868 

908 

9  17 

980 

943 

9  57 

10  15 

10  88 

18  36N 

30 

800 

805 

8  10 

8  15 

820 

826 

8  32 

889 

8  46 

864 

904 

9  14 

9  24 

988 

903 

10  12 

17  20N 

Aug.  4 

7  51 

756 

800 

805 

809 

8  15 

820 

826 

833 

8  41 

8  48 

8  57 

907 

918 

9  81 

9  46 

15  57 

9 

7  42 

7  46 

750 

754 

758 

803 

8  07 

8  13 

8  19 

8  25 

8  32 

8  40 

8  49 

858 

909 

922 

14  28 

14 

782 

786 

7  89 

7  42 

746 

750 

754 

759 

804 

8  10 

8  16 

823 

8  81 

886 

848 

858 

12  53 

19 

722 

7  24 

727 

780 

733 

787 

7  41 

7  45 

7  49 

754 

7  59 

805 

8  11 

8  18 

826 

888 

11  13 

24 

7  10 

7  13 

7  15 

7  19 

7  21 

725 

728 

7  31 

735 

789 

7  43 

748 

768 

758 

804 

8  11 

9  29N 

29 

659 

7  01 

703 

705 

7  07 

7  10 

7  13 

7  16 

7  19 

722 

725 

730 

734 

788 

748 

7  19 

7  40N 

Septs 

6  47 

6  49 

6  51 

652 

654 

666 

658 

7  01 

703 

706 

708 

7  12 

7  16 

7  19 

723 

728 

5  49 

8 

635 

6  37 

638 

6  39 

6  41 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

655 

6  57 

700 

708 

707 

355 

13 

623 

6  24 

625 

626 

627 

629 

680 

6  31 

682 

684 

6  85 

6  87 

688 

6  41 

6  48 

655 

200 

18 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

623 

6  24 

0  03N 

23 

559 

5  69 

559 

5  69 

559 

600 

600 

600 

600 

600 

6  00 

6  01 

602 

602 

602 

608 

154S 

28 

5  47 

5  47 

5  46 

5  46 

5  46 

545 

545 

5  45 

5  44 

544 

543 

543 

5  43 

542 

542 

541 

3  518 

Oct.    8 

585 

585 

584 

583 

582 

5  81 

581 

530 

529 

528 

626 

525 

525 

523 

522 

520 

5  46 

8 

523 

522 

5  21 

520 

5  19 

5  17 

5  16 

5  15 

5  13 

5  11 

5  10 

508 

506 

504 

502 

459 

7  40 

13 

5  11 

5  10 

609 

507 

506 

504 

502 

500 

458 

455 

458 

450 

4  48 

4  46 

4  42 

489 

9  31 

18 

5  01 

4  59 

4  57 

455 

453 

450 

448 

4  46 

4  43 

4  40 

487 

483 

4  81 

4  27 

422 

4  18 

11  18 

23 

4  49 

4  48 

4  45 

4  44 

4  41 

488 

436 

4  32 

428 

4  24 

4  21 

4  16 

4  13 

408 

408 

8  67 

13  028 

28 

488 

4  87 

434 

4  31 

428 

425 

422 

4  18 

4  14 

409 

405 

400 

855 

360 

843 

886 

14  408 

Nov.  2 

429 

4  26 

423 

4  19 

4  16 

4  11 

408 

4  04 

859 

865 

8  49 

8  44 

8  37 

3  81 

825 

3  16 

16  12 

7 

420 

4  17 

4  14 

4  10 

405 

402 

3  67 

8  52 

3  47 

8  41 

885 

828 

822 

3  18 

806 

255 

17  38 

12 

4  12 

409 

405 

4  01 

356 

3  61 

8  46 

3  40 

835 

328 

822 

3  14 

305 

266 

2  46 

284 

18  55 

17 

404 

4  01 

3  57 

3  52 

3  47 

3  41 

836 

829 

323 

8  16 

808 

2  69 

2  61 

289 

227 

2  12 

20  06 

22 

368 

853 

8  49 

3  43 

888 

382 

826 

3  19 

3  13 

801 

2  56 

2  46 

236 

283 

209 

1  50 

21058 

27 

3  52 

848 

8  43 

337 

382 

826 

8  18 

3  10 

304 

265 

2  46 

234 

223 

208 

1  49 

127 

21558 

Dec.  2 

348 

844 

888 

882 

327 

3  19 

8  12 

804 

2  67 

2  47 

237 

2  24 

2  11 

152 

1  81 

1  08 

22  35 

7 

345 

8  40 

325 

828 

322 

8  14 

307 

268 

2  49 

238 

227 

2  12 

1  57 

140 

1  12 

085 

23  04 

12 

8  44 

889 

838 

827 

820 

8  12 

805 

265 

2  46 

234 

223 

207 

151 

1  29 

058 

Does 

23  21 

17 

8  44 

838 

832 

826 

8  19 

3  11 

803 

254 

2  44 

282 

220 

204 

1  47 

124 

0  49 

not 

|23  27 

22 

3  47 

8  41 

836 

829 

822 

8  14 

806 

256 

2  47 

235 

223 

206 

1  49 

1  25 

0  49 

rise 

23  218 

27 

8  49 

8  43 

887 

8  81 

824 

3  16 

808 

259 

2  49 

287 

225 

209 

152 

1  80 

056 

Dec.  11 

to 
Jan.  2. 

123  038 

Jan.  1 

854 

8  49 

843 

836 

880 

822 

8  14 

305 

256 

244 

282 

2  17 

202 

140 

1  11 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


Deeli- 

I   na- 
!  tion. 


Appxoz, 
date. 


23  05S  Jan. 

22  37 

2158 

2108 

20  07 

18  68 

17  89S 


1613S 
U4D 

13  01 
1116 

9  28S 

7  308 
534 

3  37 
189S 
0  20N 
218N 

4  15N 
609 
802 

9  51 
1185 
1315N 

U50N 
1619 

17  42 

18  55 

19  58 
2100 
2148N 

22  28N 

22  57 
2817 
28  26 

23  25 
2314N 

22  52N 
22  21 
2140 

20  50 
19  50 
18  43N 

17  28N 
16  06 

14  87 

13  08 
1123 

9  39N 

7  51N 

600 

407 

211 

015N 

1428 

3  398 

585 

728 

920 
1108 
12  518 

14  308 

16  03 

17  29 

18  48 

19  58 

20  598 

2151S 

22  32 
28  02 

23  20 
23  27 
23  228 

23  058 


Feb.  5 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
22 
27 

Apr.  1 
& 
11 
16 
21 
26 


May 


June  5 
10 
15 
20 
25 


July  5 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 


Oct. 


Nov. 


27 
Jan.  1 


North  IxUiituir. 


I  . 


I 


70° 


h.  m. 
Rises 
Jan.  11 
11  52 
1105 
10  35 
10  05 
9  39 

9  15 
853 
829 
8  07 
7  45 

7  22 
6  59 
6  88 
6  ;L6 
554 
5  31 

509 
4  47 
4  24 
4  01 
3  37 

8  13 

2  47 
220 
1  50 
1  13 


to    to 
Jan.  16  Jan.  21 
1103 
10  26 
956 


72° 


h.  m.     h.  m.     A.  m. 
Sun  does  not  rise — 
Nov.27  Nov.22  Nov.lfilNov 


h.  m.  I  h.  m.  \  h.  m.  \  h.  m. 
Sun  does  not  rise  between — 

.14  Nov.  10  Nov.  6  Nov.  4jNov 
to       and  I  and  i  and  i  and 
Jan.  26|Jan.24;  Feb.  2;  Feb.  6;'Feb.  9jFeb. 


9  28 
903 
8  38 
8  14 
7  30 

726 
7  52 
639 
6  16 
558 
5  29 

506 
4  42 
4  18 
353 
828 
3  01 


10  56 
10  16 

943 
9  14 
8  48 
8  22 
7  56 

7  31 
706 
6  41 
6  16 
5  52 
5  26 

5  03 
4  87 
4  12 
3  45 
3  17 
248 


2  83  .  2  15 

202  I  1  87 

1  24  0  43 
025 


11  88 
10  44 

10  03 
928 
858 
880 
802 

7  35 
7  09 
6  43 
6  18 
5  52 
525 

5  00 
482 
4  05 
835 
805 
233 

1  55 
105 


Sun  does  not  set  between— 


10  May21:Mayl6 
15    and      ancl 
20|July23;July^; 

days.    days. 


May  12 
and 

July31; 

81 
dajTi. 


g  May 


May 

and 
Aug.4JAug, 


daj's. 


044  I 

1  29  ' 

2  04 
2  35 

2  58 
320 

3  43 

4  03 

4  23 

4  43 
502 
520 

5  39 

5  59 

6  17 
6  35 

6  55 

7  15 
736 

7  57 

8  19 

8  42 

9  06 
9  31 
958 

10  3-1 


0  51 

1  41 

2  16 

2  45 

3  10 
3  34 

3  57 

4  18 
459 

4  59 

5  19 

5  39 
559 

6  18 
6  39 

6  59 

7  20 

7  42 

8  Oo 

8  29 

8  55 

9  23 
954 

10  31 


1  09 

1  57 

2  20 

2  56 
325 

3  49 

4  12 
433 

4  56 

5  17 
5  38 

5  59 

6  21 

6  42 
704 
726 

7  60 

8  14 

8  40 

9  10 
9  42 

10  22 


Dee.  2 
7 

12      , 
17  iJan.lO;  Jan.l6;|Jan.21 


1  23 

2  10 

2  44 

3  13 

3  40 

4  06 
4  29 

4  53 

5  15 

5  38 

6  00 

6  22 

6  45 

7  08 
7  32 

7  68 

8  25 

8  rA 

9  28 

10  09 

11  16 


I  I 

Sun  docM  not  rise  between- 
Dee.  3  Nov.27.Nov,22  Nov.l8|Nov.l4  Nov.lO  Nov.  6 


and   j  and  I  and 


days. 


51 
days. 


61 
days. 


and 
Jan.25|)an, 


days. 


73° 


74° 


77 
days. 
11  18 

10  23 
9  44 
9  11 
8  39 
809 

7  40 

7  13 
6  45 
6  18 
550 
522 

455 
426 
358 

8  25 
252 
2  13 

1  25 


85 
days. 


93 
days. 


98 
days. 


11  03 
10  08 
925 
8  51 
8  18 

7  47 
7  17 
6  48 
6  19 
5  49 
520 

5  01 
4  19 
3  49 
3  12 
234 
1  48 

037 


11  53 
10  81 
948 
906 

828 

765 
722 
6  51 
6  19 
5  48 
5  17 

4  45 
4  12 
389 
2  58 
2  IS 
1  08 


11  28 

10  11 

9  18 

8  40 

8  03 
7  28 
654 
6  21 
5  47 
5  14 

4  40 
3  63 
326 
240 

1  47 


Sun  does  not  set  between— 


,    5,May  2 
and      and 

_.8;Aug.l2; 
96         108 
daj's.  I  days. 


Apr.  28 
and 

Aug.l5; 

110 

days. 


Apr.  25  Apr. 

and      an 

Aug.l8;  Aug. 

116  ^  — 

days. 


0  40 

1  44 
226 
8  00 
8  30 

3  57 

4  22 

4  48 

5  12 
536 

6  00 

623 

6  48 

7  13 

7  39 
807 

8  38 

9  11 
9  54 

11  10 


1  00 
205 

2  44 

3  18 

3  48 

4  16 
444 

5  10 

5  26 

6  01 

626 

6  52 

7  19 

7  47 

8  18 
8  52 


10  25 


1  35 

2  26 

3  05 

3  37 
408 

4  38 

5  06 

5  34 

6  01 

6  26 

6  52 

7  19 

7  47 

8  18 
8  52 

10  04 


0  44 
2  01 

2  45 

3  24 
400 

4  33 
503 
533 


6  31 

7  02 

7  34 
807 

8  49 

9  35 

10  45 


Sun  does  not  rise  between- 


and  I  and 

.29:  Feb.  2; 
77  85 

days.    days. 


and 
Feb,  6; 

93 
days. 


Nov.  4|Nov 

and 
Feb. 


days. 


80<» 


82° 


A.  m.  I  A.  m.     A.  m.  |  A.  m. 
Sun  does  not  rise  between— 


,^..  l! Oct.  28 Oct.  28 
and      and      and 
■  11;  Feb.l4*:Feb.20; 


108 
days.  I 


110 
days. 


10  86  j 

9  38  I  10  10 
8  54       9  12 


8  13 
7  34 
6  57 
6  21 
5  45 
509 

4  32 
358 
3  10 
2  15 
0  46 


121 
days. 


Oct.  17|0ct 

and 
Feb:26JMar. 

133 
days. 


A.  m.  I  A.  m.     A.  tn.     A.  m. 
Sun  does  not  rise  between — 


825  , 
7  41 

7  02 
622 
5  43 
506 

4  24 

8  40 
2  61 
1  46 


10  06 

8  55 
800 
7  11 
6  25 
5  38 
4  61 

4  00 
3  03 
147 


9  52 
8  32 
728 
629 
5  81 
f  81 

323 
1  64 


Sun  does  not  set  between — 


.     22iApr.  19 
and      and 
_.22;Aug.24; 
123    I    128 
days.    days. 


1  27 

2  37 

808 
348 
4  25 

4  57 

5  31 

6  03 

634 
708 

7  43 

8  20 

9  08 
10  15 


1  65 

2  49 

3  86 

4  17 
4  54 
629 
604 

6  38 

7  15 

7  55 

8  41 

9  36 


I 


154 

8  03 
366 
4  42 
525 
608 

6  51 

7  37 
828 

9  32 


1  68 
3  20 
423 
6  18 

6  12 

7  08 
809 
9  24 


Sun  does  not  rise  between— 


1  Oct.  28|Oct.  23 
and  I  and      and 

.11;  Feb.l4;'Feb.20; 
103        110        121 
days.    da3rs.    days. 


9;  Feb. 


84°    !    86° 


90*> 


12 
and 
.3 
143 
days. 


Oct.  7 
and 

Mar.  8; 
163 

days. 


9  S3 

7  56 
6  36 
5  18 

8  55 

2a5 


Oct    1 

and 

Mar.13; 

164 

days. 


Sept^ 

and 
Mar.18:' 

173 
days. 


9  22  I. 
6  50 
463 
230 


7  82 
3  30 


Sun  does  not  set  between — 


Apr.  14  Apr.  8|Apr.  3iMar.29|Mar.24  Mar.lSf 
and      and      and  I  and      and      and 

Aug.29;  Sept. 4;  Bept.9;  Septl6;  SepLM;  3epL2i6; 

m        150        160        171         181         192 

days.    days.    days.    days.    days,    dayf^ 


2  08 
360 
507 
620 

7  36 
9  10 


2  30 
4  44 
686 

8  40 


3  29 
7  21 


Oct.  17|0ct.  12 

and 
Feb, 
183 

days. 


Sun  does  not  rise  between— ! 


,26;  Mar. 


and 

3; 
143 
days. 


Oct    7 
and 

Mar.  8; 
163 
days. 


T 


Oct  1 
and 

Mar.18; 
164 

days. 


Sept27; 
and 

Mar.18; 

173 

days. 
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Decli- 
na- 

^sr" 

North  Latitude. 

1 

tion. 

69<'    !    70° 

71° 

729 

78° 

740 

750    i    76° 

1 
770         780         800 

82° 

840 

86°         88° 

h.  TO.       h.  TO. 

>es  not  rise  bet^ 
Oct.   7  Oct.    1 

and      and 

Mar.8:Mar.l8; 

153        164 

days.    days. 

90° 

O      f 

•23  OSS 
•22  34 
2153 
2102 
20  01 

Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  6 
10 
15 
20 
25 

Mar.  2 
7 
12 
17 
•22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 
6 
11 
16 
21 
26 
81 

Jane  6 
10 
15 
20 
25 
30 

July  5 
10 
15 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
18 
18 
23 
28 

not.    3 

h.m. 
Rises 
Jan.  11 

084 

1  24 
162 

2  24 
260 

8  16 
8  40 
402 
428 
4  44 

606 
626 
644 
684 
628 
642 

7  02 
721 
740 

8  01 
823 
844 

907 
936 
10  02 
10  40 

h.  m. 
Sand 

Nov.27 
to 

Jan.  16 
125 
2  03 
234 

803 
8  29' 
863 
4  16 
4  88 

602 
523 
648 
604 

6  24 
644 

706 
726 

7  47 
809 
832 

8  67 

924 
964 

10  31 

11  43 



h.  m.     h.  m, 
oes  not  rls^— 
Nov.22Nov.18 

to     1     to 
Jan.  21jJan.  25 

h.m. 
Sundc 
Nov.14 

and 
Jan.a4; 

77 
days. 

103 

206 
246 
8  19 
850 

4  18 

446 

6  12 

5  87 
602 
626 
660 

7  16 
742 
808 
886 
908 
946 

10  32 

A,  m.  1   h.m.\   h.  m. 
)es  not  rise  between— 
N0V.IO  Nov.  6;Nov.  4 

and  1  and      and 

Feb.  2;  Feb.  6;  Feb.  9; 

85         93     1     98 

days.    days. '  days. 

h.  m.  1   h.  m. 
Sun  does  not  I 
Nov.  1  Oct.  28 

and      and 
Feb.ll;  Febl4; 

108        110 

k.  m 
ieeheU 
Oct.  23 

and 
Feb.20; 

121 

days. 

A.W. 
veen— 
Oct,  17 

and 
Feb.28: 

133 

days. 

h.  m. 
Sundc 
Oct.  12 

and 
Mar.  8; 

148 
days. 

h.m. 
reen— 
Sept.27 

and 
Mar.18; 

178 

days. 

18  50 
17  31S 

1  34 

2  14 

2  47 
8  16 

3  44 
409 
488 

4  67 

6  19 
641 
608 
624 
646 

708 
780 

7  62 

8  17 
848 

9  11 

9  40 

10  14 

11  17 

038 

1  48 

229 
8  02 
883 
400 
4  26 

4  62 

5  16 
540 
603 
625 

6  48 

7  12 
786 
800 
827 
866 
926 

10  03 
10  66 

days. 

days. 

16  04S 

1  82  1    0  88 

. 

14  30 

2  26      2  00 

1  13 

2  23 
8  10 
860 

4  26 
4  68 
529 
600 
680 
7  01 

788 
807 
848 
926 
10  18 

1 

1 

12  51 

308 
889 
4  10 

4  41 
508 
585 

6  01 
627 
654 

7  21 

7  49 

8  17 
8  49 
925 

10  12 

11  84 

2  47 
826 
4  01 

488 
503 
6  82 
600 
628 

6  67 

7  26 
7  67 
829 
906 
9  49 

11  02 

1  37 
260 

3  87 

4  16 
462 
526 
559 
682 
705 

7  40 

8  18 
900 
946 

0  42 
224 
3  31 

406 
446 
622 
569 
684 
7  11 

7  48 
828 
9  14 
10  22 

1 

1106 
916S 

718S 
5  23 
326 
127S 
0  32N 
2  SON 

229 

836 

4  27 
6  14 

5  67 

6  41 
726 

8  18 
909 
10  26 

1 

1 

242 
3  57 
468 
654 
650 

7  47 

8  62 
10  24 

1 

300 
438 
6  49 
706 
8  26 

10  18 

1 

3  37 
639 
783 
10  02 

1    *      * 

509 
9  16 

Rises 
Mar.  19 

4  26N 

6*21 

813 

10  01 

1146 



13  25N 

1 1 



14  59N 

I        ! 

,             i 

16  27 

:::::::::::::: 

1 

1 

17  48 

1           i           ; 

i 1 

19  02 

1           .           1 

1 

20  04 

1 

2105 

1 



1 

1 1 

2153N 



22  31N 

23  00 
2318 
23  26 
23  24 
23  12N 

22  50N 

Sundc 

May  21 

and 

Jaly23; 

days. 

>esnot 
May  16 

and 
July27; 

days. 

jetbet\ 
May  12 

and 

July31; 

81 

days. 

veen— 

May  9 

and 

days. 

Sundc 
May  6 

and 
Aug.  8; 

96 
days. 

)eHnot 
May  2 

and 

Aug.l2: 

103 

days. 

jet  bet\ 
Apr.  28 
and 
Aug.l6; 
110 
days. 

reen— 
Apr2e 
and 
AuglS 
116 
days. 

Sundc 

Apr.  22 

and 

''^■- 

days. 

lesnot 

Apr.  19 

and 

days. 

setbetv 

Apr.  14 

and 

days. 

^een— 
days. 

Sun  dc 

Apr.  3 

and 

days. 

1 

yes  not  set  bet\ 

Mar.29|Mar.24 

and      and 

days.    days. 

veen— , 
Mar.l9 

days.  1 

22  17 

1 

2135 

1 

1 

20  44 

1 

19  44 

11  16 

1 



18  36N 

10  35 

10  05 
986 
909 
843 
8  19 
766 

782 

7  09 
6  48 
626 
603 
6  41 

6  19 
468 
4  36 
4  14 
3  61 
829 

8  06 
244 
220 
164 
1  30 
058 

Sund( 
Dec.  3 

and 

Jan.  10: 

89 

days. 

11  15 

10  27 
9  62 
922 
864 
828 
803 

788 
7  14 
6  61 
627 
604 
641 

5  18 
4  56 
4  31 
4  68 
3  44 
3  20 

2  56 
230 
2  08 
133 
056 

1 

, 

17  20N 

10  65 
10  12 
9  87 
906 
8  87 
8  10 

7  44 

7  19 
664 
629 
606 
6  41 

6  16 
4  61 
426 
402 

8  37 
3  10 

2  45 
2  15 
1  42 
103 

1             I 

15  57 

10  31 
9  65 
920 

8  47 
8  18 

7  61 
726 
668 
682 
606 
6  41 

6  16 
4  47 
423 
856 

8  29 
3  00 

2  30 
156 
1  16 

11  19 
10  19 
9  37 
9  02 
829 

769 

7  30 
702 
6  32 
6  07 
6  40 

6  12 
4  46 
4  17 

8  49 
3  18 
2  47 

2  13 
1  34 

1 

14  28 

11  00 
11  02 
9  18 
840 

808 
7  37 
7  05 
6  37 
608 
6  39 

6  10 
4  41 
4  11 
3  40 
3  07 
2  41 

1  60 
066 

I 

1 

12  53 

10  28 
9  37 

855 

8  19 
7  46 
7  13 
6  42 
6  11 
6  40 

609 
438 
4  05 
3  81 
254 
2  12 

1  18 

1126 
10  02 
9  12. 

8  81 
7  64 

7  18 
644 
6  11 
5  38 

505 
4  31 
866 

8  18 
286 
1  47 

030 

1 

1113 
9  29N 

7  40N 

10  34 
984 

8  45 

1 

10  01 
9  04 

1 

956 
8  47 
7  52 
702 
6  15 
629 

442 
864 

269 
1  50 

5  49 

8  08 

8  14 

9  48 
826 
720 
6  21 
524 

4  24 
820 
168 

3  55 

7  25  '    7  31 
6  49  :    6  51 

9  31 
7  67 
6  80 
6  14 

364 
2  14 

2  CO 

9  03 
660 
4  65 

2  42 

0  03N 
154S 

3  519 

6  13 
5  87 

606 
4  25 
846 
804 
2  13 
1  04 

6  13 
684 

456 
4  18 
884 
246 

1  47 

7  51 
366 

8et«  1 
Sept.26 

5  46    ■             8 
740    i           13 
9  31    •           18 

1 

1118               23 

13  02S             28 

1 

1 

14  40S   Nov.  2 

' 

1 

1 

16  12 

7 

1 

t     . 

1 

17  38 

12 
17 
22 

1 

18  55 



1 

1 

20  05 

1 

.......1. ...... 

21 058            27 



2155SjDec.  2 
22:J6                7 
23  04    '■           12 
2:321    1          17 
23  27    1           22 
23  21S,           27 

1 
23  03  S;. Tan.    1 

)ea  not 
Nov.27 

and 

Jan.l6; 

61 

days. 

rise  bet 
Nov.'22 

and 

Jan.21: 

61 

daj's. 

ween— 
Nov.18 

and 

Jan.25: 

69 

days. 

Sundc 
Nov.14 

and 

Jan.29; 

77 

days. 

)es  not 
Nov.lO 

and 

Feb.  2: 

85 

days. 

■ise  bet 
Nov.  6 

and 

Feb.  6; 

93 

days. 

ween— 
Nov.  4 

and 

Feb.  9; 

98 

days. 

Sund( 
Nov.  1 

and 

Feb.ll; 

103 

days. 

)esnot 
Oct.  28 

and 
Feb.l4; 

110 
days. 

Ise  bet 
Oct.  23 

and 

Feb.20; 

121 

days. 

ween— 
Oct.  17 

and 
Feb.26; 

138 
days. 

Sun  d( 
Oct.  12 

and 

Mar.  3; 

143 

days. 

>esnot 
Oct.    7 

and 

Mar.  8; 

153 

days. 

rise  bet 
Oct.    1 

and 

Mar.l3; 

164 

days. 

ween— 
8ept.27 

and 

Mar.18; 

173 

days. 

1 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude.                                                               \ 

Declina- 

Approx. 
date. 

1 

tion. 

1 

o 

0° 

20 

4° 

6° 

8P 

1(P 

no 

12° 

130 

140 

150 

1&> 

170 

18° 

19P 
h.m. 

20°   ' 

A.  TO. 

1 

■ 

h.m. 

A.  TO. 

h.  TO. 

k.  m. 

A.  TO. 

h.m. 

fum. 

A,  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO.    A.  TO. 

23 

05S 

Jan.     1 

559 

666 

6  62 

5  49 

5  45 

542 

5  40 

538 

536 

534 

533 

5  31 

529 

527 

525 

523 

22 

87 

6 

602 

6  59 

566 

6  62 

5  49 

645 

5  44 

6  42 

5  40 

5  38 

5  37 

535 

583 

5  31 

629 

527 

21 

58 

11 

604 

6  01 

658 

655 

5  51 

5  47 

645 

644 

642 

6  40 

539 

537 

535 

633 

6  81 

530  1 

21 

08 

16 

606 

603 

600 

6  57 

5  54 

650 

648 

5  47 

5  46 

5  43 

5  42 

5  40 

688 

686 

535 

533 

20 

07 

21 

6  07 

604 

6  01 

558 

665 

6  62 

5  51 

5  49 

5  47 

5  46 

544 

643 

6  41 

639 

538 

536 

18 

58 

26 

609 

606 

604 

6  01 

568 

556 

664 

6  62 

6  61 

550 

548 

5  46 

5  45 

5  43 

5  42 

5  40 

17 

39  S 

31 

6  10 

6  07 

606 

602 

600 

5  57 

566 

665 

653 

5  52 

5  61 

6  49 

548 

646 

5  45 

5  44 

16 

13  S 

Feb.     5 

6  10 

6  08 

606 

604 

6  01 

668 

6  67 

666 

664 

553 

6  52 

5  51 

660 

648 

5  47 

5  4« 

14 

40 

10 

6  11 

609 

6  07 

606 

602 

600 

600 

568 

6  67 

566 

555 

5^ 

563 

662 

560 

550 

13 

01 

15 

6  11 

609 

607 

606 

6  03 

6  01 

6  01 

600 

669 

558 

6  67 

656 

655 

654 

668 

5  62 

11 

16 

20 

6  10 

609 

6  07 

606 

604 

602 

602 

6  01 

600 

659 

658 

5  57 

6  67 

556 

555 

564 

9 

28  S 

25 

6  10 

609 

607 

606 

604 

6  03 

602 

6  02 

6  01 

600 

600 

559 

559  1  558 

5  67 

5  56 

7 

30S 

Mar.    2 

609 

608 

607 

6  06 

604 

603 

602 

602 

6  01 

600 

6  00 

569 

559  •  558 

558 

5  57 

:> 

34 

7 

607 

607 

606 

606 

604 

604 

603 

603 

6  03 

602 

602 

6  01 

6  01  :  6  00 

600 

600 

!      3 

37 

12 

606 

606 

605 

606 

604 

604 

604 

604 

6  03 

603 

603 

602 

602 

602 

602 

6  01 

1      1 

39  S 

17 

6  05 

604 

604 

6(M 

604 

604 

604 

604 

604 

604 

603 

603 

603 

603 

603 

603 

0 

20  N 

22 

603 

603 

603 

604 

604 

604 

604 

604 

604 

604 

604 

604 

604 

604 

604 

6  W 

;     2 

18  N 

27 

602 

6  02 

602 

608 

6  03 

604 

604 

604 

604 

604 

605 

606 

605 

605 

6  05 

6  06 

4 

15  N 

Apr.     1 

600 

6  01 

6  01 

602 

6  03 

608 

603 

603 

603 

604 

604 

604 

6a5 

605 

605 

6  06 

6 

09 

6 

5  59 

600 

600 

602 

602 

603 

604 

604 

605 

605 

606 

606 

6  07 

607 

608 

6  08 

8 

02 

11 

5  57 

5  59 

600 

6  01 

602 

603 

604 

604 

606 

606 

606 

6  07 

608 

608 

609 

609 

9 

51 

16 

556 

658 

5  59 

600 

602 

603 

604 

605 

606 

606 

607 

008 

609 

609 

6  10 

6  11 

U 

35 

21 

555 

6  57 

658 

600 

602 

608 

604 

605 

6  06 

6  07 

608 

609 

6  10 

6  11 

6  12 

6  12 

13 

15  N 

26 

654 

666 

568 

600 

602 

608 

604 

605 

606 

607 

6  08 

609 

6  10 

6  11 

6  12 

6  13 

14 

50N 

May     1 

553 

665 

558 

600 

602 

604 

605 

606 

606 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16 

16 

19 

6 

663 

566 

568 

600 

602 

606 

606 

6  07 

609 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  17  i 

17 

42 

.      11 

6  52 

565 

568 

600 

603 

608 

6  07 

608 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

18 

55 

16 

6  62 

566 

668 

6  01 

603 

606 

608 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

6  21 

19 

58 

21 

6  52 

566 

668 

6  01 

604 

6  07 

609 

6  10 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

622 

628 

21 

00 

26 

653 

566 

6  69 

602 

605 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  18 

620 

6  21 

6  23 

6  25 

21 

48  N 

31 

5  63 

5  67 

600 

603 

606 

6  10 

6  12 

6  13 

6  15 

6  16 

6  18 

6  20 

622 

623 

625 

627 

22 

28N 

June    5 

5M 

668 

6  01 

606 

608 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

622 

623 

625 

6.27 

629 

22 

57 

10 

555 

659 

602 

606 

609 

6  12 

6  14 

6  16 

6  18 

620 

6  21 

623 

625 

627 

629 

6  31 

23 

17 

16 

656 

6  00 

6  08 

6  07 

6  10 

6  13 

6  14 

6  16 

6  18 

620 

622 

6  23 

625 

627 

629 

6  31  • 

23 

26 

20 

5  57 

6  01 

604 

608 

6  11 

6  15 

6  17 

6  18 

620 

622 

6  24 

626 

628 

680 

682 

633 

23 

25 

25 

568 

602 

605 

609 

6  12 

6  16 

6  18 

6  19 

6  21 

628 

6  25 

6  27 

629 

6  81 

682 

6  34 

23 

14  N 

30 

559 

603 

606 

6  10 

6  18 

6  16 

6  17 

6  19 

6  21 

628 

6  25 

6  27 

629 

6  31 

632 

634  , 

22 

S2N 

July     5 

600 

604 

607 

6  11 

6  14 

6  17 

6  18 

6  20 

6  21 

6  23 

6  25 

627 

629 

6  31 

63S 

6341 

22 

21 

10 

6  01 

604 

608 

6  11 

6  14 

6  18 

6  19 

6  21 

623 

6  24 

626 

628 

680 

6  82 

683 

6  85 

21 

40 

15 

602 

605 

608 

6  11 

6  14 

6  18 

6  19 

6  21 

623 

6  24 

6  26 

628 

629 

6  31 

633 

634 

20 

60 

20 

602 

605 

608 

6  11 

6  14 

6  17 

6  19 

6  21 

6  22 

6  24 

6  25 

6  27 

6  28 

680 

6  82 

6  83 

19 

50 

25 

602 

605 

608 

6  11 

6  14 

6  17 

6  18 

6  20 

6  21 

623 

624 

6  26 

627 

629 

630 

632 

18 

43N 

30 

602 

605 

608 

6  11 

6  13 

6  16 

6  17 

6  19 

620 

6  21 

623 

6  24 

626 

627 

628 

6  30 

17 

28N 

Aug.    4 

602 

605 

6  07 

6  10 

6  12 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  28 

6  25 

626 

627 

629 

16 

06 

9 

602 

604 

606 

608 

6  11 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

6  21 

622 

6  24 

6  25 

14 

37 

14 

6  01 

6  03 

606 

607 

609 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622  : 

13 

03 

19 

600 

602 

604 

605 

6  07 

609 

6  10 

6  10 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18  1 

11 

23 

24 

669 

6  01 

603 

604 

606 

607 

6  08 

609 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15  1 

9 

39  N 

29 

6  57 

668 

600 

6  01 

602 

,  604 

604 

606 

606 

606 

607 

608 

608 

609 

6  10 

6  10 

7 

61  N 

Sept.    3 

566 

6  67 

658 

669 

600 

6  01 

6  01 

602 

602 

603 

603 

604 

604 

605 

606 

6  06  ' 

6 

00 

8 

654 

565 

666 

666 

5  57 

658 

568 

5  59 

569 

6  59 

600 

600 

600 

6  01 

602 

6  1/2 

4 

07 

13 

6  62 

663 

553 

664 

564 

656 

566 

555 

665 

556 

556     5661 

656 

6  57 

5  57 

6  67 

2 

11 

18 

5  51 

6  61 

6  61 

6  61 

6  61 

6  62 

5  52 

5  62 

562 

5  62 

5  52 

562 

562 

6  52 

563 

5  63 

0 

15  N 

28 

6  49 

6  49 

6  49 

5  49 

5  49 

6  49 

6  49 

6  49 

5  49 

5  49 

5  49 

6  49 

5  49 

5  49 

5  49 

5  49 

1 

42  S 

28 

6  47 

5  47 

546 

646 

5  46 

6  46 

5  46 

546 

546 

5  46 

5  46 

646 

6  45 

545 

545 

5  45 

8 

39S 

Oct.     3 

5  46 

645 

5  44 

644 

6  43 

6  43 

643 

.  5  43 

6  42 

5  42 

5  42 

5  41 

541 

5  41 

640 

540 

5 

35 

8 

5  44 

6  43 

5  42 

6  41 

6  40 

6  40 

539 

6  89 

638 

538 

687 

6  87 

536 

686 

635 

5  35 

7 

28 

13 

6  43 

6  41 

6  40 

589 

688 

5  87 

686 

686 

635 

535 

684 

688 

583 

582 

5  81 

6  81 

9 

20 

18 

6  42 

540 

688 

587 

536 

535 

536 

5  8i 

633 

633 

532 

5  31 

680 

529 

629 

528 

11 

06 

23 

6  41 

6  39 

6  87 

536 

584 

533 

683 

5  32 

5  31 

6  30 

629 

628 

527 

626 

625 

524 

12 

51  S 

28 

6  40 

688 

536 

684 

532 

5  31 

6  31 

530 

529 

527 

527     525 

5  24 

523 

622 

6  21 

14 

SOS 

Nov.    2 

6  40 

688 

535 

5  S3 

6  31 

629 

528 

5  27 

526 

624 

5  24 

622 

621 

620 

5  19 

6  18 

16 

03 

7 

640 

638 

685 

533 

5  30 

528 

5  27 

526 

5  24 

523 

622 

620 

5  19 

5  18 

6  16 

6  15 

17 

29 

12 

6  40 

688 

585 

633 

530 

527 

6  26 

625 

523 

522 

5  21 

6  19 

6  18 

5  16 

6  15 

5  18 

18 

48 

17 

5  41 

638 

635 

633 

630 

527 

526 

5  24 

5  28 

5  21 

520 

5  18 

5  17 

6  15 

6  14 

6  12 

19 

58 

22 

5  42 

6  89 

636 

634 

5  30 

527 

526 

5  24 

523 

5  21 

520 

6  18 

5  16 

5  15 

5  13 

6  11 

20 

598 

27 

5  44 

5  40 

6  37 

535 

5  31 

528 

527 

525 

5  23 

6  22 

520 

5  18 

6  16 

6  15 

5  18 

5  11  , 

21 

51  S 

Dec.     2 

5  45 

5  42 

689 

686 

5  82 

529 

528 

5  26 

5  24 

622 

5  21 

5  19 

5  17 

5  15 

6  IS 

5  11 

22 

32 

7 

6  47 

5  43 

6  40 

6  37 

583 

630 

6  28 

6  26 

525 

523 

521 

5  19 

6  17 

6  15 

6  13 

5  11 

23 

02 

12 

660 

5  46 

6  43 

5  40 

536 

532 

530 

528 

526 

5  24 

623 

5  21 

6  19 

6  17 

5  16 

5  13 

23 

20 

17 

6  62 

6  49 

545 

6  42 

5  38 

5  34 

532 

530 

528 

526 

526 

523 

6  21 

5  19 

6  17 

5  15 

23 

27 

22 

554 

6  51 

6  48 

6  44 

5  41 

6  37 

535 

534 

532 

530 

528 

626 

5  24 

622 

620 

6  18 

23 

22S 

27 

6  67 

654 

560 

6  47 

5  43 

639 

5  37 

535 

633 

5  31 

530 

628 

626 

524 

622 

520 

23 

05S 

Jan.     1 

569 

565 

6  62 

6  49 

5  46 

6  42 

5  40 

588 

536 

534 

533 

5  31 

629 

627 

525 

523 

! 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


515 


" 

South  LcOitude.                                                                   \ 

Declina- 
tion. 

^SSJ?.^- 

II 

1 

1 

1    °     ' 

O*' 

2° 

4° 

GP 

8° 
h.  m. 

10° 

11° 

12° 
h.m. 

13° 
h.  m. 

14? 

16° 

16° 
h.m. 

17°   1   18° 

19° 

20° 

h.  m. 

h.  m. 

h.m. 

h.m. 

h.m. 

h.tn. 

A.  fit. 

h.m. 

h.m. 

h.m. 

A.  TO. 

A.  TO. 

•    23   038 

Jan.     1 

608 

6  12 

6  15 

6  18 

622. 

625 

627 

629 

6  81 

632 

634 

636 

6  38 

6  40 

6  42 

644 

22   34 

6 

6  10 

6  14 

6  17 

620 

6  24 

627 

6  29 

6  31 

632 

684 

636 

6  38 

6  40 

6  41 

6  43 

645 

21   63 

11 

6  12 

6  16 

6  18 

622 

625 

628 

629 

6  31 

633 

634 

636 

688 

6  40 

6  41 

6  43 

6  45 

21    02 

16 

6  14 

6  17 

620 

623 

6  26 

629 

630 

6  82 

G83 

634 

6  37 

638 

6  40 

6  42 

6  43 

645 

1    20   01 

21 

6  15 

6  18 

6  21 

624 

627 

680 

6  82 

633 

635 

6  36 

638 

6  39 

6  41 

6  43 

6  44 

646 

,    18   50 

26 

6  17 

620 

622 

625 

628 

6  30 

,6  32 

683 

6  35 

636 

688 

6  89 

6  40 

6  42 

6  44 

6  46 

17   31  S 

31 

6  17 

6  20 

628 

6  25 

628 

630 

6  31 

683 

634 

635 

6  87 

638 

6  40 

6  41 

642 

6  44 

'    16   04  8 

Feb.     6 

6  18 

620 

623 

625 

627 

630 

6  81 

682 

633 

6  34 

686 

6  87 

638 

6  39 

6  40 

6  42 

14   30 

10 

6  18 

620 

622 

624 

626 

629 

6  31 

632 

683 

634 

635 

686 

6  37 

6  38 

639 

640 

1    12   51 

15 

6  18 

6  20 

6  22 

623 

625 

627 

628 

6  29 

680 

6  31 

6  82 

688 

634 

6  35 

636 

636 

11    06 

20 

6  18 

6  19 

6  21 

622 

624 

626 

627 

628 

629 

6  29 

6  30 

6  31 

6  32 

633 

634 

634 

9    16  8 

25 

6  17 

6  18 

6  19 

621 

622 

6  24 

625 

626 

6  26 

6  27 

6  27 

628 

629 

629 

630 

6  31 

7    18  8 

Mar.    2 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

6  21 

622 

622 

623 

623 

6  24 

624 

626 

6  26 

626 

6    23 

7 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

620 

620 

6  21 

6  21 

622 

6  22 

622 

6  23 

623 

3    25 

12 

6  14 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

I    278 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

0    32N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

15  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

'2    SON 

27 

609 

608 

6  08 

608 

607 

608 

608 

607 

607 

607 

607 

6  07 

607 

606 

606 

606 

!      4    26N 

Apr.     1 

606 

607 

606 

605 

605 

606 

605 

604 

604 

604 

603 

603 

608 

602 

602 

6  01 

6    21 

6 

606 

6  05 

604 

603 

602 

602 

602 

6  01 

6  01 

6  00 

600 

559 

5  59 

558 

558 

5  57 

8    1» 

11 

605 

603 

602 

6  01 

600 

5  59 

559 

558 

558 

6  67 

5  57 

555 

555 

555 

554 

553 

10    01 

16 

604 

602 

600 

559 

5  57 

6  67 

556 

555 

655 

564 

558 

552 

5  52 

5  61 

550 

5  49 

11    46 

21 

603 

600 

5  59 

5  67 

555 

564 

553 

5  52 

5  61 

550 

640 

5  48 

6  47 

It 

545 

544 

13    23N 

26 

602 

559 

5  67 

556 

554 

5  62 

650 

550 

548 

5  47 

5  46 

5  46 

544 

5  42 

641 

<    14    59N 

May     1 

6  01 

558 

556 

554 

5  52 

550 

548 

5  47 

5  46 

645 

544 

543 

5  42 

540 

589 

538 

,    16    27 

6 

600 

658 

555 

563 

550 

5  49 

548 

6  47 

5  45 

544 

5  43 

5  41 

5  40 

6  39 

588 

536 

17    48 

11 

6  00 

5  57 

6  55 

5  52 

550 

5  47 

545 

644 

5  43 

5  42 

5  40 

5  39 

5  87 

586 

584 

533 

19    02 

16 

600 

5  67 

554 

5  52 

5  49 

6  46 

544 

6  48 

542 

5  41 

5  89 

587 

586 

584 

582 

5  31 

20    04 

21 

600 

6  57 

654 

5  61 

5  48 

5  46 

5  45 

548 

5  42 

5  41 

5  39 

5  37 

636 

683 

532 

5  81 

21    06 

26 

6  01 

558 

6  54 

5  51 

548 

545 

5  44 

6  42 

540 

5  89 

637 

635 

5  84 

532 

530 

529 

21    53N 

81 

6  01 

558 

566 

5  52 

548 

646 

543 

6  42 

540 

688 

5  87 

535 

533 

5  31 

580 

528 

1    22    81  N 

June   5 

602 

559 

556 

5  52 

5  49 

545 

544 

5  42 

540 

588 

587 

535 

588 

5  31 

529 

528 

•    23    00 

10 

603 

600 

556 

5  53 

660 

5  46 

5  44 

5  42 

5  41 

6  89 

5  87 

535 

5  33 

5  82 

580 

528 

23    18 

16 

604 

6  01 

6  57 

654 

660 

5  47 

545 

5  43 

5  42 

540 

588 

536 

584 

6  32 

630 

528 

23    26 

20 

605 

602 

558 

656 

5  51 

648 

546 

544 

543 

6  41 

589 

6  87 

535 

533 

5  81 

6  29 

'    23    24 

25 

606 

603 

600 

556 

558 

6  49 

5  47 

5  46 

5  44 

5  42 

5  40 

588 

586 

534 

582 

680 

23    12  N 

80 

607 

601 

6  01 

5  67 

554 

550 

548 

5  47 

545 

5  43 

6  41 

5  39 

538 

586 

584  1  582|| 

22    50N 

July     5 

608 

606 

6  02 

558 

555 

5  61 

5  49 

5  47 

546 

6  43 

5  42 

540 

538 

586 

584 

588 

22    17 

10 

609 

606 

603 

5  59 

556 

553 

5  51 

5  49 

548 

5  46 

644 

6  42 

5  41 

5  39 

5  87 

585 

21    35 

15 

6  10 

606 

604 

600 

5  57 

554 

6  52 

5  51 

5  49 

6  47 

5  46 

544 

5  42 

5  41 

5  89 

5  87 

:    20    44 

20 

6  10 

6  07 

604 

6  01 

658 

555 

5  58 

552 

550 

6  49 

6  47 

6  46 

5  44 

542 

5  41 

5  89 

19    44 

25 

6  10 

607 

604 

602 

569 

566 

564 

563 

5  52 

550 

548 

5  47 

5  46 

544 

5  42 

641 

18    36  N 

30 

6  10 

6  07 

606 

602 

559 

5  57 

6  65 

554 

553 

5  51 

550 

548 

5  47 

546 

544 

548 

1     17    20N 

Aug.    4 

6  10 

607 

606 

6  02 

600 

6  67 

556 

555 

554 

5  62 

5  51 

550 

5  48 

5  47 

5  46 

544 

;     16    57 

9 

609 

607 

604 

602 

600 

558 

556 

556 

554 

5  53 

552 

5  51 

560 

548 

5  47 

5  46 

'     14    28 

14 

608 

606 

604 

602 

600 

658 

5  67 

556 

565 

554 

553 

552 

5  51 

550 

548 

5  47 

;     12    53 

19 

607 

606 

60S 

602 

600 

558 

5  57 

556 

6  56- 

554 

664 

553 

652 

5  51 

550 

5  49 

1     11     13 

24 

606 

604 

603 

6  01 

600 

668 

5  67 

566 

556 

565 

554 

654 

6  52 

5  52 

5  61 

550 

9    29  N 

29 

605 

603 

602 

600 

569 

658 

5  57 

556 

656 

555 

665 

5  54 

668 

553 

5  52 

5  61 

1       7    40  N 

Sept.    8 

608 

602 

6  01 

600 

559 

558 

5  67 

5  57 

656 

556 

565 

656 

554 

554 

663 

5  52 

5    49 

8 

6  02 

600 

600 

569 

558 

5  57 

5  57 

556 

556 

556 

655 

565 

556 

554 

654 

553 

'      3    65 

13 

600 

559 

568 

558 

5  57 

6  67 

5  57 

556 

566 

566 

566 

555 

5  56 

565 

566 

654 

2    00 

18 

558 

6  67 

6  57 

6  57 

5  57 

5  57 

5  57 

5  57 

6  57 

5  57 

5  57 

5  57 

5  67 

5  57 

6  57 

5  57 

0    03  N 

28 

556 

556 

566 

556 

556 

556 

556 

566 

556 

556 

556 

566 

556 

556 

5  57 

5  57 

1     54  S 

28 

555 

654 

655 

555 

556 

566 

656 

556 

556 

556 

5  57 

5  57 

5  57 

5  67 

558 

558 

3    61  S 

Oct.     8 

558 

553 

554 

554 

555 

556 

566 

556 

5  67 

5  57 

5  67 

568 

558 

558 

659 

550 

5    46 

8 

5  52 

5  52 

6^ 

554 

555 

556 

5  56 

556 

5  57 

5  67 

668 

568 

669 

559 

600 

600 

7    40 

18 

550 

5  61 

5  52 

553 

554 

556 

5  56 

5  57 

5  57 

558 

559 

559 

600 

600 

6  01 

602 

9    81 

18 

5  49 

560 

5  61 

553 

554 

556 

6  57 

5  67 

658 

559 

600 

600 

6  01 

602 

603 

604 

11     18 

28 

548 

550 

5  51 

553 

555 

556 

5  57 

558 

559 

600. 

6  01 

602 

603 

604 

605 

606 

13    02  8 

28 

548 

5  49 

5  61 

553 

555 

5  67 

558 

559 

600 

6  01 

602 

604 

604 

606 

607 

606 

14     40  8 

Nov.    2 

5  48 

5  49 

552 

564 

566 

558 

600 

6  01 

602 

608 

604 

605 

606 

608 

609 

6  10 

16     12 

7 

5  48 

660 

552 

565 

557 

600 

6  01 

602 

604 

605 

605 

607 

609 

6  10 

6  11 

6  13 

17    38 

12 

548 

5  61 

553 

556 

559 

6  01 

606 

604 

606 

6  07 

608 

6  10 

6  11 

6  13 

6  14 

6  16 

18    65 

17 

5  49 

6  62 

566 

558 

600 

603 

605 

606 

608 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  19 

20    05 

22 

560 

553 

556 

600 

602 

605 

606 

608 

609 

6  11 

6  12 

6  14 

6  16 

6  17  1  6  19 

6  21 

21     05  S 

27 

5  52 

555 

558 

602 

605 

607 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

620 

622 

624 

21     56  S 

Dec.     2 

553 

5  57 

600 

604 

607 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

6  23 

624 

626 

628 

22     36 

7 

655 

669 

6  02 

606 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

628 

625 

627 

628 

680 

23     04 

12 

5  68 

6  02 

605 

609 

6  12 

6  15 

6  14 

6  18 

620 

622 

624 

626 

6  27 

6  29 

6  81 

683 

23     21 

17 

300 

604 

608 

6  11 

6  16 

6  18 

620 

6  22 

6  24 

626 

6  27 

629 

6  31 

633 

685 

687 

23     27 

22 

6  03 

6  07 

6  10 

6  14 

6  17 

6  20 

622 

6  23 

625 

627 

6  29 

6  31 

633 

636 

6  37 

639 

23     21  S 

27 

605 

609 

6  13 

6  16 

6  20 

623 

626 

627 

629 

6  80 

682 

6  34 

636 

638 

6  40 

6  42 

23     03  8 

Jan.     1 

6  08 

6  12 

6  15 

6  18 

6  22 

625 

627 

629 

6  31 

682 

634 

6  86 

638 

6  40 

642 

644 

630a^-09- 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude. 

1 

Declina- 
tion. 

""^T- 

210 

220 
A.  VI. 

38° 

240 

250 

269 

270 

28° 
h.m. 

290 

W> 

31° 

82° 

88° 

84« 

36P 

A.m. 

369 

o       / 

h.m. 

h,  m. 

h,m. 

h,m. 

h.m. 

k.m. 

A.  m.   A.  m. !  A.  m. 

A.m. 

A.  m. 

A.  TO. 

h.m. 

23    058 

Jan.     1 

6  21 

5  19 

6  17 

6  15 

6  13 

5  11 

508 

5  06 

504 

6  01  1  4  69 

4  67 

464 

4  61 

4  49 

4  46  ; 

22    37 

6 

5  24 

522 

520 

6  18 

6  16 

6  14 

6  12 

5  10 

607 

606 

603 

6  01 

4  6a 

466 

463 

4  SO* 

21    58 

11 

528 

5  26 

5  24 

622 

620 

6  18 

5  16 

5  14 

6  11 

509 

5  07 

6  06 

602 

600 

4  57 

4  55. 

21    08 

16 

6  81 

629 

527 

626 

624 

522 

620 

5  18 

6  16 

6  18 

5  11 

609 

6  07 

606 

602 

5  00! 

20    07 

21 

585 

683 

6  81 

629 

527 

6  26 

624 

622 

5  20 

6  18 

6  16 

6  14 

6  12 

509 

507 

5  06 

18    58 

26 

588 

636 

535 

688 

6  81 

53(K 

628 

526 

624 

622 

620 

5  19 

6  16 

5  14 

612 

5  10 

17    39  S 

81 

5  41 

5  40 

638 

687 

635 

583 

532 

5  30 

629 

5  27 

6  25 

528 

621 

5  19 

6  17 

5  15 

16    13  8 

Feb.     5 

5  44 

5  43 

6  41 

640 

5  39 

6  37 

586 

634 

683 

686 

630 

628 

626 

624 

622 

5  20 

14    40 

10 

6  47 

646 

645 

548 

5  42 

6  41 

5  39 

538 

637 

686 

634 

683 

5  81 

529 

628 

5  26 

13    01 

15 

660 

5  49 

648 

6  46 

6  45 

644 

5  43 

542 

6  41 

6  39 

688 

687 

686 

584 

688 

5  31  , 

11    16 

20 

5  62 

6  61 

650 

6  49 

648 

6  47 

6  46 

546 

544 

6  43 

6  42 

6  41 

540 

689 

6  87 

6  36 

9    288 

25 

554 

5  61 

5  53 

662 

6  51 

560 

550 

5  49 

648 

6  47 

6  46 

645 

644 

548 

542 

5  41  1 

7    308 

Mar.    2 

556 

566 

565 

565 

5  bi 

663 

563 

662 

6  51 

6  51 

650 

6  49 

648 

548 

5  47 

546! 

5    34 

7 

658 

558 

5  57 

5  57 

666 

656 

665 

656 

564 

664 

653 

668 

5  52 

662 

5  51 

5  51 

3    37 

12 

600 

600 

659 

569 

5  59 

569 

568 

658 

668 

6  67 

6  67 

6  67 

666 

566 

655 

5  55 

1    398 

17 

6  02 

602 

6  01 

6  01 

6  01 

6  01 

6(a 

6  01 

6  01 

600 

6  00 

600 

600 

600 

600 

5  59 

0    20  N 

22 

603 

603 

60S 

608 

603 

603 

608 

603 

608 

608 

603 

608 

603 

603 

604 

6  04 

2    18N 

27 

605 

605 

605 

606 

605 

606 

606 

606 

606 

606 

607 

607 

607 

607 

608 

6  08 

4    15N 

Apr.     1 

606 

607 

6  07 

607 

606 

606 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6    09 

6 

608 

608 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  16 

6  15 

6  16  , 

8    02 

11 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  13 

6  14 

6  16 

6  16 

6  16 

6  17 

6  18 

6  19 

6  19 

6  20 

9    51 

16 

6  11 

6  12 

6  12 

6  13 

6  14 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

622 

628 

6  24 ; 

11    35 

I   21 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

6  23 

624 

6  25 

626 

627 

6  28  1 

13    15  N 

26 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

6  21 

6  22 

628 

626 

6  26 

6  27 

628 

6  80 

6  81 

6  33 

14    50N 

May     1 

6  17 

6  18 

6  19 

6  21 

6  22 

623 

6  25 

6  26 

627 

628 

629 

6  81 

6  82 

6  34 

685 

6  37 

16    19 

6 

6  19 

620 

6  22 

623 

6  24 

626 

627 

629 

630 

6  81 

683 

634 

6  86 

687 

6  39 

6  41 

17    42 

11 

6  21 

622 

6  24 

625 

627 

628 

680 

6  82 

683 

684 

686 

6  37 

6  39 

6  41 

643 

6  45 

18    55 

16 

623 

6  24 

6  26 

628 

629 

6  81 

683 

684 

636 

6  37 

6  39 

6  41 

6  43 

6  46 

6  47 

6  49 

19    58 

21 

6  25 

6  26 

628 

680 

6  82 

684 

6  35 

6  87 

6  39 

640 

6  42 

6  44 

6  46 

6  48 

650 

6  58  1 

21    00 

26 

6  27 

629 

6  30 

632 

684 

636 

688 

640 

6  42 

643 

6  44 

6  47 

6  49 

662 

654 

6  56  j 

21    48  N 

31 

629 

6  31 

6  82 

684 

6  36 

638 

6  40 

6  42 

645 

646 

6  48 

650 

662 

6  55 

6  57 

6  59 

22    28  N 

June    5 

6  31 

633 

634 

6  87 

6  39 

6  41 

643 

646 

6  47 

6  49 

6  62 

654 

6  56 

6  59 

7  01 

7  03 

22    57 

10 

688 

635 

636 

638 

6  41 

648 

645 

6  47 

6  49     6  62 

664 

656 

669 

7  01 

704 

7  06 

23.  17 

15 

683 

636 

6  37 

6  39 

6  41 

6  44 

646 

648 

6  60 

6  62 

6  65 

6  57 

659 

7  02 

705 

7  07 

23    26 

20 

685 

6  38 

6  40 

6  42 

6  44 

646 

648 

650 

6  62 

666 

6  67 

6  59 

7  02 

704 

707 

7  10 

23    25 

25 

6  86 

6  39 

640 

6  42 

6  45 

6  47 

6  49 

6  61 

658 

666 

6  58 

7  00 

703 

706 

708 

7  11 

23    UN 

30 

637 

6  39 

6  41 

643 

6  45 

6  47 

6  49 

6  61 

6  54 

666 

6  58 

7  01 

7  08 

706 

706 

7  11 

22    52  N 

July     5 

6  37 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

6  54 

656 

658 

7  00 

703 

705 

706 

7  10 

22    21 

10 

6  87 

6  39 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

653 

6  55     6  67 

6  59 

702 

7  04 

7  07 

7  09 

21    40 

15 

636 

638 

640 

642 

6  44 

6  46 

648 

660 

6  62 

664 

656 

6  58 

700 

708 

705 

7  07 

20    50 

20 

6a5 

6  37 

6  39 

640 

6  42 

6  44 

646 

6  48 

650 

6  62 

664 

6  56 

658 

700 

702 

706, 

19    50 

25 

634 

6  85 

6  87 

638 

640 

6  42 

6  44 

646 

6  48 

6  49 

6  61 

6  53 

655 

0  57 

669 

7  02 

18    43  N 

30 

6  32 

6  83 

635 

6  86 

688 

6  39 

6  41 

6  43 

644 

646 

648 

6  50 

6  52 

664 

666 

6  58 

17    28  N 

Aug.    4 

6  31 

6  32 

633 

634 

636 

6  37 

639 

6  40 

6  42 

644 

646 

6  47 

6  49 

650 

6  62 

6  54 

16    06 

9 

6  26 

628 

629 

680 

6  32 

638 

684 

685 

6  37 

6  40 

6  41 

6  48 

6  44 

6  46 

6  47 

6  49 

14    37 

14 

623 

624 

6  25 

6  26 

628 

629 

630 

6  31 

683 

636 

686 

688 

639 

6  41 

642 

6  43 

13    03 

19 

6  19 

620 

6  21 

'622 

6  24 

6  25 

6  26 

627 

6  28 

6  30 

6  31 

6  82 

684 

686 

636 

6  37 

11    28 

24 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

622 

623 

6  24 

626 

626 

627 

628 

629 

680 

6  31 

9    89N 

29 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

628 

6  24 

6  25 

7    51  N 

Sept.    3 

607 

607 

6  08 

608 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6    00 

8 

602 

603 

603 

604 

604 

604 

605 

6  a? 

606 

6  07 

6  08 

608 

609 

609 

6  10 

6  11 

4    07 

13 

658 

568 

558 

668 

559 

669 

5  59 

600 

600 

6  01 

6  01 

6  02 

602 

602 

603 

6  08 

2    11 

18 

553 

5  53 

5  53 

664 

653 

563 

5  54 

664 

554 

565 

6  55 

5  55 

566 

665 

556 

5  56 

0    15N 

23 

5  49 

5  49 

6  49 

5  49 

5  49 

6  49 

6  49 

5  49 

5  49 

5  49 

5  49 

6  49 

5  49 

5  48 

6  48 

6  4H 

1    42  8 

28 

5  44 

6  44 

5  44 

544 

6  44 

6  43 

643 

543 

6  43 

5  42 

6  42 

6  42 

542 

5  41     6  41 

5  41 

8    898 

Oct.      8 

5  40 

5  39 

5  39 

539 

638 

6  38 

638 

687 

6  37 

636 

5  86 

5  35 

635 

536     584 

6  34 

5    35 

8 

6  86 

535 

5  34 

5  34 

633 

633 

682 

6  81 

6  81 

680 

580 

629 

5  28 

628  1  627 

5  26 

7    28 

18 

5  81 

530 

5  30 

5  29 

528 

628 

527 

626 

625 

625 

624 

523 

522 

6  21  '  5  20 

5  20 

9    20 

18 

527 

526 

5  25 

5  25 

5  24 

5  23 

5  22 

6  21 

520 

520 

6  18 

6  17 

5  16 

5  15  1  5  14 

6  13 

11    08 

23 

523 

528 

5  22 

5  21 

5  19 

5  18 

6  17 

6  16 

5  16 

6  14 

6  13 

5  12 

5  11 

609  i  508 

5  07 

12    51  S 

28 

520 

5  19 

5  18 

5  17 

6  16 

6  14 

6  13 

5  12 

6  11 

5  09 

608 

5  07 

505 

6  04     5  02 

5  01 

14    30  8 

Nov.    2 

5  16 

5  15 

5  14 

5  12 

6  11 

5  10 

508 

507 

5  05 

605 

503 

502 

600 

4  69     4  57 

4  5.=> 

16    03 

7 

5  14 

5  12 

5  11 

6  10 

508 

506 

605 

501 

502 

6  01 

500 

468 

456 

4  54  :  4  53 

4  51 

17    29 

12 

5  12 

5  10 

509 

5  07 

606 

5  04 

502 

5  01 

4  59 

4  58 

456 

464 

4  52 

4  50  .  4  48 

4  47 

18    48 

17 

5  10 

509 

5  07 

606 

504 

502 

500 

468 

456 

4  55 

4  53 

4  61 

4  49 

4  47     4  45 

4  43 

19    58 

22 

609 

608 

506 

504 

502 

500 

4  68 

4  57 

4  54 

4  53 

4  61 

4  49 

4  47 

4  45  1  4  43 

4  40 

20    59  8 

27 

6  09 

608 

506 

604 

5  02 

500 

4  58 

466 

454 

4  52 

4  50 

4  48 

4  46 

4  43 

4  41 

4  38 

21    51  8 

Dec.     2 

509 

r)08 

506 

5  04 

602 

500 

458 

456 

4  58 

4  51 

4  49- 

4  46 

4  44 

4  41 

439 

4  36 

22    32 

7 

5  10 

5  08 

5  06 

604 

5  02 

600 

4  58 

4  56 

454 

4  61 

4  49 

4  46 

444 

4  41 

4  39 

4  36 

28    02 

12 

5  12 

5  10 

5  08 

506 

504 

5  01 

4  59 

4  57 

464 

4  52 

4  50 

4  47 

446 

4  42 

489 

4  37 

23    20 

17 

5  13 

5  11 

609 

5  07 

5  04 

502 

500 

468 

4  55 

453 

4  50 

448 

4  46 

4  42 

440 

4  37 

23    27 

22 

6   1(3 

6  14 

6  12 

5  10 

5  08 

5a5 

503 

5  01 

4  58 

4  55 

4  53 

4  50 

4  47 

446 

4  42 

4  39 

23    22  8 

27 

5  18 

5  16 

5  14 

5  12 

509 

5  07 

505 

503 

600 

4  58, 

456 

458 

460 

4  48 

445 

4  42 

28    teS 

Jan.     1 

5  21 

5  19 

6  17 

5  15 

5  13 

5  11 

508 

506 

604 

5  01 

469 



4  57 

464 

4  51 

449 

4  46 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


517 


1 

South  Latitude. 

Declixia- 

^?Er 

tion. 

1 

ao 

22° 
h.m. 

28° 
h.m. 

24© 

2Sf> 

260 
h.m. 

270 

28P 

29» 

80° 

8I0 

32° 

88°   1   84° 

86° 

9ff> 

o       / 

A.  m. 

h.m. 

h.m. 

h.  m. 

A.m. 

h.  m. 

h*m. 

A.  m. 

h.m. 

A.  m. !  A.  TO. 

A.  m. 

A.m. 

23    038 

Jan.     1 

646 

6  48 

6  50 

6  62 

654 

666 

65& 

7  01 

708 

706 

708 

7  10 

7  18  1  7  16 

7  18 

7  21 

22    34 

6 

6  47 

6  49 

6  51 

668 

6  56 

6  67 

700 

T02 

704 

706 

709 

7  11 

7  14  i  7  16 

7  19 

7  21 

21    68 

11 

648 

660 

6  52 

664 

656 

658 

700 

702 

704 

706 

709 

7  11 

7  14  i  7  16 

7  18 

721 

21    02 

16 

648 

6  50 

662 

668 

665 

6  67 

6  50 

7  01 

708 

706 

708 

7  10 

7  12     7  15 

7  17 

7  19 

20    01 

21 

648 

6  49 

6  61 

668 

6  65 

666 

658 

700 

702 

704 

706 

708 

7  10     7  18 

7  15 

7  17 

18    50 

26 

6  47 

648 

660 

6  51 

653 

6  55 

6  57 

658 

700 

702 

704 

7  06 

7  08     7  10 

7  12 

7  14 

17    31  S 

31 

6  45 

6  47 

648 

6  49 

6  51 

653 

654 

666 

658 

660 

7  01 

708 

705     707 

709 

7  10 

IG    01  S 

Feb.    6 

643 

644 

646 

6  47 

6  49 

660 

662 

653 

665 

666 

668 

659 

7  01     7  08 

704 

7  06 

14    30 

10 

6  42 

643 

6  44. 

645 

6  47 

648 

6  49 

6  51 

662 

658 

665 

666 

6  58     6  69 

701 

702 

12    51 

16 

639 

6  40 

6  41 

6  42 

643 

644 

6  46 

646 

6  48 

6  49 

650 

6  51 

658     654 

655 

6  57 

11    06 

20 

6  85 

686 

6  87 

688 

689 

640 

6  41 

642 

648 

644 

645 

646 

6  47     6  48 

660 

6  51 

9    16  S 

25 

632 

6  82 

6  83 

6  84 

685 

686 

686 

637 

688 

6  89 

640 

6  41 

6  42 

6  43 

643 

6  44 

7    18  8 

Mar.    2 

628 

628 

629 

629 

680 

6  81 

6  81 

682 

688 

688 

684 

685 

686 

686 

6  87 

6  38 

5    23 

7 

628 

6  24 

6  24 

625 

625 

626 

626 

627 

627 

628 

628 

629 

629 

680 

680 

6  31 

3    25 

12 

6  19 

6  19 

620 

620 

620 

6  21 

6  21 

621 

6  21 

622 

622 

623 

628 

628 

624 

6  24 

1    27  S 

17 

6  15 

6  15 

6  16 

6  15 

6  15 

6  16 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0    32N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

609 

2    30  N 

27 

606 

606 

606 

605 

605 

606 

604 

604 

604 

604 

608 

608 

603     608 

602 

602 

4    26  N 

Apr.     1 

6  01 

601 

600 

600 

600 

669 

569 

559 

558 

668 

5  57 

5  57 

5  66 

658 

656 

555 

6    21 

6 

6  67 

556 

566 

666 

666 

654 

554 

558 

552 

5  52 

5  51 

5  51 

550 

6  49 

5  49 

5  48 

8    18 

11 

6  52 

5  52 

5  61 

5  51 

660 

5  49 

5  48 

5  47 

5  47 

5  46 

545 

545 

6  44 

643 

542 

541 

10    01 

16 

5  48 

548 

6  47 

646 

6  45 

544 

543 

5  42 

5  41 

5  41 

5  40 

589 

588 

6  87 

686 

685 

11    46 

21 

5  45 

544 

6  48 

642 

6  41 

540 

689 

687 

686 

585 

534 

588 

582 

5  81 

5  29 

528 

13    25  N 

26 

6  41 

540 

689 

588 

586 

685 

534 

583 

682 

580 

529 

528 

5  27     5  25 

524 

522 

14    69  N 

May     1 

.5  38 

686 

535 

684 

688 

5  81 

580 

5  29 

6  27 

526 

5  24 

528 

620     520 

5  18 

5  17 

16    27 

6 

6  35 

688 

5  32 

5  81 

629 

528 

628 

525 

6  28  t  5  22 

620 

5  19 

6  16     5  15 

5  13 

5  12 

17    48 

11 

633 

681 

529 

528 

626 

626 

5  28 

522 

620 

5  18 

5  16 

5  15 

5  13     5  11 

609 

507 

19    02 

16 

680 

629 

5  27 

5  26 

6  24 

622 

520 

6  19 

5  17 

5  15 

5  18 

5  11 

509 

507 

605 

508 

20    04 

21 

629 

5  27 

526 

6  24 

622 

620 

5  18 

5  16 

5  14 

5  13 

5  11 

609 

506 

504 

§02 

5  00 

21    06       . 

26 

6  28 

526 

5  24 

522 

520 

5  19 

5  17 

5  14 

5  12 

5  11 

508 

506 

504 

502 

4  69 

4  67 

21    63  N 

31 

5  26 

5  24 

522 

520 

5  18 

6  16 

5  14 

5  12 

5  10 

608 

606 

604 

5  01     4  89 

4  57 

464 

22    31  N 

June   5 

5  26 

5  24 

522 

520 

5  18 

5  16 

5  14 

5  12 

509 

5  07 

505 

603 

500     458 

455 

468 

23    00 

10 

526 

624 

522 

620 

5  18 

6  16 

5  14 

6  12 

509 

607 

505 

502 

500 

4  57 

455 

462 

23    18 

15 

5  26 

524 

in 

520 

5  18 

5  16 

5  14 

5  12 

6  10 

5  07 

505     602 

500 

4  67 

455 

4  52 

23    26 

20 

6  27 

5  25 

521 

6  19 

6  17 

5  15 

5  13 

6  10 

508 

606     503 

5  01 

4  58 

456 

453 

23    24 

26 

528 

626 

5  24 

522 

6  20 

6  18 

5  16 

5  14 

5  12 

509 

5  07     5  05 

5  02 

459 

4  57 

4  64 

23    12  N 

:M 

530 

528 

626 

524 

522 

620 

5  18 

5  16 

5  13 

5  11 

6  09     5  06 

504 

5  01 

459 

4  56 

22    50  N 

July    6 

6  31 

5  29 

627 

526 

628 

6  21 

5  19 

5  17 

6  14 

5  12 

6  10     5  07 

5  05  !  5  03 

500 

4  68 

22    17 

10 

683 

532 

5  30 

528 

626 

6  24 

522 

520 

6  18 

5  15 

6  18     5  11 

509     506 

5  04 

502 

21    36 

15 

6  35 

584 

532 

630 

628 

626 

524 

5  22 

520 

5  18 

5  16     5  14 

5  12 

5  09 

5  07 

504 

20    44 

20 

5  37 

586 

534 

6  82 

530 

528 

526 

625 

523 

5  21 

6  19  1  5  17 

5  14 

5  12 

5  10 

508 

19    44 

25 

5  39 

5  38 

6  86 

534 

538 

5  81 

629 

6  27 

525 

6  24 

622  !  520 

5  18 

5  16 

6  14 

6  12 

18    36  N 

80 

5  41 

5  40 

5  88 

636 

686 

688 

582 

530 

528 

5  26 

5  25     5  28 

6  21 

5  19 

5  17 

5  16 

17    20  N 

Ang.    4 

5  43 

5  41 

540 

5  89 

5  37 

586 

5  84 

533 

5  31 

529 

528  ,  526 

6  24 

628 

521 

5  19 

15    67 

9 

5  44 

643 

5  42 

541 

589 

588 

587 

635 

5  34 

532 

5  81     5-29 

6  28 

6  26 

624 

628 

14    28 

14 

5  46 

645 

5  44 

643 

542 

5  40 

639 

588 

5  37 

5  85 

584     588 

6  81 

5  30 

628 

5  27 

12    63 

19 

548 

5  47 

5  46 

6  46 

644 

5  42 

5  41 

540 

589 

588 

587     586 

586 

583     582 

5  81 

11    13 

24 

6  49 

5  48 

5  47 

5  46 

646 

6  46 

5  44 

5  43 

542 

5  41 

5  40     6  89 

588 

5  87 

686 

586 

9    29  N 

29 

650 

550 

5  49 

548 

548 

6  47 

6  46 

545 

644 

544 

5  43     5  42 

6  41 

640 

689 

688 

7    40N 

8ept.    3 

5  62 

5  51 

6  51 

550 

550 

6  49 

5  48 

5  48 

6  47 

6  46 

5  46 

645 

5  44 

5  44 

5  48 

5  42' 

5    49 

8 

553 

653 

5  52 

5  62 

5  61 

6  61 

550 

550 

650 

6  49 

5  49 

548 

6  48 

5  47 

5  47 

5  46 

3    55 

18 

554 

5M 

554 

5  58 

558 

553 

662. 

552 

6  52 

5  52 

5  51 

5  61 

6  61 

5  51 

650 

550 

2    00 

18 

554 

564 

5  54 

6  54 

554 

564 

654 

554 

5  54 

563 

553 

5  53 

653 

5  58 

563 

553 

0    03  N 

28 

5  67 

5  57 

5  57 

5  57 

6  67 

5  57 

5  67 

5  67 

5  57 

6  57 

5  67     5  67 

5  67 

5  57 

5  58 

5  58 

1    64  8 

28 

5  58 

5  58 

5  58 

5  68 

559 

559 

5  59 

600 

600 

600 

600     600 

6  01 

6  01 

6  01 

602 

3    51  S 

Oct.     8 

5  59 

6  00 

600 

600 

6  01 

6  01 

602 

602 

602 

603 

6  03  i  6  04 

604     6  05 

605 

606 

5    46 

8 

6  01 

6  01 

6  02 

602- 

603 

604 

604 

605 

605 

606 

6  07     6  07 

6*08 

609 

609 

6  10 

7    40 

13 

602 

6  03 

6  04 

606 

605 

606 

607 

608 

608 

609 

6  10  ,  6  11 

6  12 

6  12 

6  13 

6.14 

9    31 

18 

6  04 

6  06 

6  06 

607 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14     6  14 

6  16 

6  17 

6  18 

6  19 

11    18 

23 

6  07 

608 

6  08 

6  09 

6  10 

6  12 

6  18 

6  14 

6  16 

6  16 

6  17     6  18 

6  20 

6  21     6  22 

6  24 

l:i    02  S 

28 

609 

6  10 

6  11 

6  12 

6  18 

6  16 

6  16 

6  17 

6  18 

620 

6  21     6  22 

6  24 

6  25     6  27 

628  1 

14     40  S 

Nov.    2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

6  21 

622 

623 

6  24     6  26 

627 

6  29  !  6  31 

6  33  ; 

16    12 

7 

6  14 

6  16 

6  17 

6  18 

620 

6  21 

6  23 

6  24 

626 

627 

6  28 

630 

682 

634     636 

6  37  1 

17    38 

12 

6  17 

6  19 

6  20 

6  22 

6  23 

6  25 

627 

628 

630 

6  31 

633 

685 

6  37 

6  39  1  6  41 

6  43 

18    5o 

17 

6  20 

622 

6  2;^ 

6  26 

627 

629 

630 

632 

634 

685 

6  87 

6  39 

6  41 

6  43  ■  6  46 

648* 

20    a'l 

22 

6  22 

6  24 

626 

6  28 

630 

632 

6  33 

635 

6  37 

6  40 

6  42 

6  44 

6  46 

6  48  :  6  61 

6  53 

21    05  S 

27 

625 

6  28 

629 

6  31 

6  33 

636 

6  37 

639 

6  41 

644 

6  46 

648 

6  51 

663     665 

6  68 

21    .V)  a 

Dec.     2 

630 

6  32 

634 

686 

638 

638 

642 

644 

6  47 

6  49 

6  51 

6  54 

656 

6  58     7  00 

7  03 

22    35 

7 

632 

634 

6  36 

6  38 

6  41 

643 

6  45 

6  47 

6  49 

6  52 

654 

6  56 

6  59 

7  02     7  04 

707 

23    01 

12 

6  35 

6  37 

6  39 

6  41 

6  44 

6  46 

648 

650 

653 

655 

6  58 

7  00 

703 

7  05 

7  08 

7  11 

23    21 

17 

6  39 

6  41 

6  43 

6  46 

648 

650 

6  62 

654 

6  57 

6  59 

702 

704 

707 

7  10 

7  12 

7  15 

23    27 

22 

6  42 

6  44 

646 

6  48 

650 

6  53 

6  55 

6  57 

7  00 

702 

7  04 

7  07 

7  10 

7  12 

7  15 

7  18 

'Hi    21  S 

27 

6  44 

6  46 

6  48 

6  60 

6  52 

655 

6  57 

669 

702 

704 

707 

709 

7  12 

7  14 

7  17 

7  20J 

23    03  rt 

Jan.     1 

6  46 

648 

6  60 

6  52 

6  54 

6  56 

658 

7  01 

708 

706 

706 

7  10 

7  13 

7  16 

7  18 

7  21 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  EISE. 


—  . 



. 

. 

South  Latitude.                                                                  \ 

Declina- 
tion. 

Approx. 
date. 

- 



•    '           1 

o 

37° 
h.  m. 

38° 
h.  m. 

39^ 

40° 

41° 

42° 

43° 

44° 

45° 

46° 

476 

48° 

4S^ 

50° 

61° 

A.  TO.' 

bOP 

, 

ft.  m. 

h.  m. 

ft.  m. 

ft,  TO. 

ft.  TO. 

ft.  TO. 

ft.  TO. 

h.  TO, 

ft.  TO. 

ft.  TO. 

ft.  TO. 

ft.  TO. 

h,m. 

23 

05  S 

Jan.     1 

4  43 

4  40 

4  87 

434 

4  31 

4  27 

4  24 

420 

4  16 

4  12 

4  08 

403 

3  59 

354 

3  49 

3  44 

22 

87 

6 

4  46 

4  43 

4  40 

4  38 

434 

•4  31 

428 

423 

4  20 

4  16 

4  12 

408 

404 

359 

854 

3  49 

21 

58 

11 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37 

434 

430 

427 

4  23 

4  18 

4  14 

4  10 

406 

400 

3  56  . 

21 

08 

16 

456 

4  53 

4  51 

4  48 

445 

4  42 

439 

436 

4  82 

4  29 

4  25 

4  21 

4  17 

4  13 

408 

4  04 

20 

07 

21 

5  01 

4  59 

456 

4  54 

4  51 

4  48 

445 

4  42 

439 

4  36 

4  32 

4  29 

425 

4  21 

4  17 

4  12 

18 

58 

26 

6  07 

6  04 

6  02 

500 

4  67 

454 

4  52 

4  49 

446 

443 

4  40 

436 

4  38 

429 

4  24 

4  21  1 

17 

39  S 

81 

5  12 

5  10 

?>  08 

506 

604 

5  01 

4  59 

456 

453 

4  61 

4  48 

4  46 

4  42 

4  38 

483 

4  30 

16 

18  S 

Feb.    5 

5  18 

5  16 

5  14 

5  12 

5  10 

508 

506 

503 

5  01 

4  58 

456 

463 

4  50 

4  47 

448 

4  40 

14 

40 

10 

5  24 

522 

5  20 

5  18 

5  16 

5  14 

5  12 

5  10 

608 

506 

604 

5  01 

459 

466 

452 

4  49 

13 

01 

15 

529 

527 

5  26 

5  24 

5  23 

5  21 

5  19 

6  17 

5  15 

5  13 

5  11 

509 

5  07 

504 

6  01 

4  69 

11 

16 

20 

634 

633 

5  31 

5  30 

5  29 

627 

6  26 

5  24 

622 

5  21 

5  19 

5  17 

5  16 

5  13 

5  10 

5  08 

9 

28  S 

26 

5  39 

5  38 

5  37 

536 

5  36 

533 

632 

6  31 

5  30 

528 

5  27 

625 

5  24 

522 

5  19 

5  17 

7 

30  S 

Mar.     2 

5  45 

5  44 

5  43 

5  42 

5  41 

640 

5  39 

588 

5  36 

635 

5  34 

533 

5  32 

530 

5  29 

5  28 

5 

34 

7 

550 

5  49 

6  49 

5  48 

5  46 

5  46 

645 

544 

5  43 

5  42 

5  41 

6  41 

5  40 

5  89 

588 

5  37 

3 

37 

12 

5  55 

554 

564 

653 

5  52 

5  52 

5  51 

660 

550 

5  49 

5  49 

5  48 

648 

5  47 

546 

5  46 

1 

39  S 

17 

5  58 

558 

5  58 

558 

5  57 

6  57 

5  57 

5  57 

556 

656 

5  66 

5  56 

5  65 

655 

555 

5  54 

0 

20  N 

22 

6  03 

6  03 

6  03 

6  03 

603 

603 

603 

603 

603 

6  03 

6  03 

603 

603 

608 

60S 

6  03 

2 

18  N 

27 

6  07 

6  07 

608 

608 

608 

6  07 

6  09 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

4 

15  N 

Apr.     1 

6  12 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20 

6 

09 

6 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

6  22 

6  23 

6'li 

6  25 

626 

627 

6  28 

8 

02 

11 

620 

6  21 

622 

623 

6  24 

625 

626 

627 

628 

629 

6  SO 

6  31 

683 

6  84 

685 

6  37 

9 

61 

16 

6  24 

625 

6  27 

6  28 

6  29 

630 

6  31 

633 

634 

635 

6  37 

638 

6  40 

6  42 

643 

6  43 

11 

85 

21 

629 

630 

6  31 

633 

6  34 

636 

6  37 

6  39 

6  40 

6  42 

6  44 

6  45 

6  47 

6  49 

6  51 

6  53 

18 

15  N 

26 

6  as 

6  35 

636 

6  38 

6  39 

6  41 

6  43 

6  44 

6  46 

6  4^ 

650 

6  52 

6  54 

6  67 

669 

7  02 

14 

50  N 

May     1 

6  38 

640 

642 

6  43 

6  45 

6  47 

6  49 

6  51 

6  53 

666 

658 

700 

703 

704 

707 

7  10 

16 

19 

6 

6  43 

6  45 

6  46 

6  48 

650 

653 

655 

6  57 

6  59 

7  02 

7  04 

7  07 

7  10 

7  12 

7  15 

7  18 

17 

42 

11 

6  47 

6  49 

6  61 

6  53 

6  65 

6  58 

7  00 

703 

705 

708 

7  11 

7  14 

7  17 

7  19 

722 

7  25 

18 

55 

16 

6  51 

653 

6  55 

658 

7  00 

703 

705 

7  08 

7  11 

7  14 

7  17 

7  20 

728 

726 

729 

7  S3 

19 

58 

21 

655 

6  57 

7  00 

702 

705 

7  08 

7  10 

7  13 

7  16 

7  19 

7  23 

726 

729 

7  82 

736 

7  40 

21 

00 

26 

6  59 

7  01 

7  04 

706 

709 

7  12 

7  16 

7  18 

7  21 

7  24 

7  28 

7  31 

785 

738 

7  42 

7  46 

21 

48  N 

31 

6  02 

7  06 

7  07 

7  10 

7  13 

7  16 

7  19 

7  22 

7  26 

7  29 

7  33 

7  37 

7  40 

744 

t48 

7  52 

22 

28  N 

June    5 

706 

7  09 

7  12 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

734 

738 

7  42 

746 

750 

754 

7  59 

22 

57 

10 

709 

7  12 

7  15 

7  17 

720 

7  24 

727 

7  30 

734 

7  38 

7  42 

7  46 

7  50 

754 

758 

8  03 

23 

17 

15 

7  10 

7  13 

7  16 

7  19 

722 

725 

728 

7  32 

785 

7  89 

743 

7  47 

7  51 

766 

8  01 

8  06 

23 

26 

20 

7  12 

7  16 

7  18 

7  21 

7  24 

727 

7  31 

734 

738 

7  42 

7  46 

750 

754 

759 

8  04 

8  09 

23 

25 

25 

7  13 

7  16 

7  19 

7  22 

726 

728 

7  32 

735 

7  89 

7  43 

7  47 

7  51 

755 

800 

804 

8  09  j 

28 

14  N 

30 

7  14 

7  16 

7  19 

722 

725 

728 

7  32 

735 

739 

7  42 

7  46 

750 

754 

7  59 

804 

8  09  1 

22 

52  N 

July     6 

7  18 

7  16 

7  19 

7  21 

7  24 

7  27 

7  31 

7  34 

738 

7  41 

7  46 

7  49 

763 

758 

802 

807  . 

22 

21 

10 

7  12 

7  14 

7  17 

7  20 

723 

726 

729 

7  32 

736 

7  39 

7  43 

7  47 

750 

755 

759 

804 

21 

40 

15 

7  10 

7  12 

7  15 

7  18 

7  20 

723 

7  26 

7  30 

733 

736 

7  40 

7  43 

7  47 

7  51 

755     800    1 

20 

50 

20 

708 

7  11 

7  13 

7  15 

7  18 

7  21 

7  24 

727 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

755 

19 

50 

25 

704 

706 

708 

7  11 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  30 

734 

7  37 

7  42 

7  45 

7  49 

18 

43  N 

30 

7  01 

7  03 

7  05 

7  07 

709 

7  12 

7  14 

7  17 

7  20 

7  22 

725 

7  28 

7  31 

785 

738 

7  42 

17 

28N 

Aug.    4 

6  56 

6  68 

7  00 

7  02 

704 

706 

709 

7  11 

7  13 

7  16 

7  19 

7  22 

725 

728 

7  31 

735 

16 

06 

9 

6  61 

663 

654 

656 

658 

700 

702 

704 

707 

709 

7  11 

7  14 

7  16 

7  19 

7  22 

725 

14 

87 

14 

646 

6  47 

6  48 

6  50 

6  52 

653 

665 

6  57 

6  59 

7  01 

703 

705 

708 

7  10 

7  18 

7  15 

18 

03 

19 

639 

6  40 

6  42 

6  43 

6  45 

6  46 

648 

6  49 

6  61 

653 

655 

6  57 

6  59 

702 

704 

706 

11 

23 

24 

632 

6  33 

6  35 

6  36 

637 

6  89 

6  40 

6  41 

6  43 

6  44 

6  46 

648 

6  49 

662 

654 

656 

9 

39  N 

29 

626 

627 

628 

6  29 

6  30 

632 

633 

6  34 

635 

686 

638 

6  39 

6  40 

6  42 

644 

6  45 

7 

51  N 

8ept.    3 

6  18 

6  19 

6  20 

6  21 

6  21 

622 

623 

6  24 

6  25 

6  26 

627 

628 

6  29 

6  81 

632 

6S4 

6 

00 

8 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  21 

622 

622 

4 

07 

13 

6  03 

604 

604 

605 

605 

605 

606 

606 

6  07 

607 

607 

608 

608 

6  10 

6  10 

6  11 

2 

11 

18 

656 

666 

566 

5  57 

5  57 

5  57 

558 

5  58 

558 

5  58 

568 

568 

5  59 

559 

559 

559 

0 

15  N 

23 

5  48 

5  48 

6  48 

5  49 

5  49 

5  49 

5  49 

548 

6  48 

548 

6  48 

548 

548 

548 

548 

5  47 

1 

42  S 

28 

5  41 

5  40 

540 

5  40 

5  39 

639 

6  89 

538 

6  38 

587 

5  37 

537 

536 

587 

536 

5S6 

3 

398 

Oct.     3 

5  33 

5  33 

6  32 

632 

5  31 

530 

6  30 

629 

5  28 

528 

527 

526 

526 

526 

525 

5  24 

5 

35 

8 

.  5  26 

525 

5  24 

5  24 

523 

522 

5  21 

520 

5  19 

5  18 

5  17 

5  10 

5  15 

5  15 

5  14 

5  18 

7 

28 

13 

5  19 

o  18 

5  17 

5  16 

6  15 

5  14 

5  13 

5  11 

5  10 

509 

608 

606 

505 

504 

503 

5  01 

9^ 

20 

18 

5  12 

6  11 

509 

609 

508 

506 

606 

604 

5  02  :  6  01 

459 

458 

456 

454 

452 

450 

11 

06 

23 

505 

504 

502 

5  01 

4  69 

4  58 

4  56 

4  65 

4  53  1  4  61 

4  49 

4  47 

445 

444 

4  42 

440 

12 

51  8 

28 

4  59 

4  58 

456 

466 

453 

4  51 

4  49 

4  47 

4  45  1  4  43 

4  41 

4  39 

486 

485 

482 

430 

14 

308 

Nov.    2 

4  54 

4  62 

4  50 

448 

4  46 

444 

4  42 

4  40 

4  38     4  35 

433 

4  30 

4  28 

425 

422 

4  19 

16 

03 

7 

4  49 

4  47 

445 

4  48 

4  40 

438 

436 

4  32 

4  31  !  4  28 

426 

422 

4  19 

4  16 

4  13 

4  10 

17 

29 

12 

444 

4  42 

4  40 

488 

436 

433 

430 

427 

4  26 

4  22 

4  19 

4  15 

4  12 

409 

405 

4  01 

18 

48 

17 

4  41 

438 

486 

433 

4  31 

428 

425 

422 

4  19 

4  17 

4  13 

409 

406 

402 

858 

354 

19 

58 

22 

4  38 

4  35 

4  33 

480 

427 

424 

4  21 

4  18 

4  15 

4  12 

408 

404 

400 

356 

852 

348 

20 

59  S 

27 

436 

i  33 

4  30 

4  27 

4  24 

4  21 

4  18 

4  15 

4  11 

408 

4  04 

400 

856 

352 

8  47 

343 

21 

51  S 

Dec.     2 

4  33 

4  81 

428 

4  25 

422 

4  18 

4  15 

4  12 

408 

4  04 

400 

3  57 

853 

348 

343 

389 

22 

82 

7 

4  33 

430 

4  27 

4  24 

4  21 

4  18 

4  14 

4  10 

4  07 

408 

869 

3  55 

8  51 

3  46 

841 

886 

28 

02 

12 

4  34 

4  31* 

428 

424 

4  21 

4  18 

4  14 

4  10 

406 

403 

358 

354 

8  49 

3  44 

839 

334 

23 

20 

17 

4  34 

4  81 

428 

425 

4  21 

4  18 

4  14 

4  11 

407 

4  04 

358 

354 

8  49 

844 

889 

384 

23 

27 

22 

4  36 

4  33 

430 

427 

4  23 

4  20 

4  17 

4  13 

409 

405 

400 

856 

3  51 

3  47 

841 

386 

23 

22  8 

27 

4  39 

4  36 

433 

4  30 

4  27 

423 

420 

4  16 

4  12  1  4  08 

408 

359 

855 

850 

344 

389 

23 

i_ 

058 

Jan.     1 

4  43 

4  40 

487 

434 

4  31 

427 

4  24 



4  20 

4  16  !  4  12 

1 

406 

408 

359 

854 

8  49 

344 
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TABLE  10.— MEAN  IXX!AL  TIME  OF  SUN  SET. 


519 


South  LatUude. 

1 
i 

Declina- 
tion. 

Approz. 

_ 





1 

II 

o 

370 

«p 

390 

40° 

41« 

42° 

430 

440 

46» 

460 
h,  m. 

470 
A.m. 

4»o 
h.m. 

490       50° 

51° 

52° 

/ 

h.m. 

n... 

h.  m. 

h.m. 

A.m. 

k.m. 

A.m. 

h.m. 

h  m 

h.m. 

h.m. 

h.m.  h.m.  1 

23 

038 

Jan.     1 

724 

727 

780 

788 

786 

740 

748 

7  47 

7  61 

7  55 

7  59 

803 

808 

8  13 

8  18 

823 

22 

34 

6 

724 

7  27 

7  30 

7  83 

736 

7  89 

748 

746 

7  60 

764 

7  58 

8  02 

8  07 

8  12 

8  16 

822 

21 

53 

11 

724 

727 

7  29 

7  82 

7  35 

788 

7  42 

7  45 

7  49 

7  62 

7  66 

800 

804 

809 

8  14 

8  19 

•21 

02 

16 

722 

7  25 

727 

780 

783 

756 

739 

7  42 

7  46 

7  49 

7  63 

7  57 

800 

805 

8  11 

8  16 

'20 

01 

21 

721 

723 

725 

728 

7  31 

7  84 

737 

7  40 

7  43, 

7  46 

7  49 

7  68 

7  67 

802 

806 

809 

18 

60 

26 

7  17 

720 

722 

724 

727 

780 

732 

785 

788» 

7  41 

7  44 

7  48 

7  51 

766 

800 

803 

17 

31  S 

81 

7  14 

7  16 

7  18 

7  20 

722 

726 

727 

780 

7  82 

7  85 

738 

7  42 

746 

7  49 

762 

7  66 

16 

048 

Feb.    6 

709 

7  11 

7  18 

7  15 

7  17 

7  19 

721 

7  24 

726 

729 

782 

7  35 

738 

7  41 

744 

7  47 

14 

30 

10 

705 

707 

709 

7  10 

7  12 

7  14 

.7  16 

7  18 

7  20  1  7  22 

7  25 

727 

780 

7  82 

7  86 

789 

12 

51 

16 

659 

7  01 

7  02 

7  04 

7  05 

707 

709 

7  11 

7  13 

7  14 

7  17 

7  19 

7  21 

723 

727 

729 

11 

06 

20 

653 

654 

656 

6  57 

668 

700 

7  01 

703 

704 

706 

708 

7  10 

7  11 

7  14 

7  17 

7  19 

9 

16  8 

25 

6  46 

648 

6  49 

660 

6  51 

6  62 

668 

655 

666 

6  67 

6  59 

700 

7  02 

704 

705 

707 

7 

18  8 

Mar.    2 

640 

6  41 

6  41 

6  42 

6  43 

644 

645 

6  46 

6  47 

648 

6  49 

6  51 

6  62 

6  68 

654 

6  66 

6 

23 

7 

633 

633 

633 

684 

635 

636 

6  87 

687 

638 

6  89 

6  40 

6  41 

6  42 

6  42 

648 

644 

3 

25 

12 

625 

626 

6  26 

626 

627 

627 

628 

628 

629 

629 

680 

6  30 

6  31 

682 

682 

688 

1 

27  8 

17 

6  18 

6  18 

6  18 

6  18 

6  19 

6  19 

6  19 

6  19 

620 

620 

6  20 

620 

6  21 

6  21 

6  21 

6  21 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

2 

SON 

27 

603 

603 

602 

602 

602 

602 

6  01 

6  01 

6  01 

600 

600 

6  00 

5  59 

669  ;  658 

558 

4 

26N 

Apr.     1 

666 

556 

5  65 

664 

561 

658 

.5  62 

662 

5  51 

6  51 

650 

560 

5  49 

6  48  1  5  48 

5  48 

6 

21 

6 

648 

5  48 

6  47 

646 

5  46 

545 

544 

6  43 

5  42 

5  41 

6  40 

6  40 

689 

588 

6  38 

5  87 

8 

13 

11 

11^ 

5  40 

639 

638 

588 

686 

586 

684 

688 

582 

6  31 

629 

528 

527 

627 

525 

10 

01 

16 

583 

632 

5  31 

680 

628 

527 

526 

5  24 

528 

522 

520 

6  19 

6  17 

5  16 

5  14 

11 

46 

21 

528 

526 

625 

624 

522 

6  21 

6  19 

5  18 

5  16 

6  14 

5  18 

6  11 

509 

607 

606 

604 

13 

26N 

26 

622 

520 

6  19 

6  17 

6  15 

6  14 

6  12 

6  10 

608 

506 

604 

602 

600 

468 

466 

464 

14 

59N 

May    1 

6  16 

5  13 

6  11 

6  10 

508 

606 

504 

602 

500 

468 

466 

468 

4  61 

448 

445 

4  42 

16 

27 

6 

5  10 

607 

605 

604 

508 

600 

4  67 

455 

468 

4  61 

4  48 

4  45 

4  48 

4  89 

486 

434 

17 

48 

11 

606 

503 

6  01 

469 

466 

454 

462 

4  49 

4  47 

4  44 

4  41 

488 

485 

482 

428 

4  26 

19 

02 

16 

4  51 

4  59 

4  67 

464 

4  62 

4  49 

4  47 

444 

441 

488 

4  36 

432 

429 

4  26 

4  21 

4  19 

20 

04 

21 

4  57 

466 

4  63 

460 

448 

4  45 

4  42 

489 

486 

438 

480 

426 

4  24 

4  19 

4  15 

4  12 

21 

05 

28 

4  55 

4  62 

4  49 

4  47 

444 

4  41 

489 

485 

482 

429 

425 

422 

4  18 

4  14 

4  10 

407 

21 

53N 

81 

4  52 

4  49 

4  46 

4  44 

4  41 

438 

434 

4  81 

4  28 

426 

4  21 

4  17 

4  13 

409 

4  04 

4  01 

22 

31  N 

Jnne    5 

460 

4  47 

4  45 

442 

4  39 

436 

438 

429 

426 

422 

4  18 

4  14 

4  10 

406 

402 

368 

23 

00 

10 

4  49 

4  47 

444 

4  41 

4  38 

485 

4  82 

428 

424 

4  21 

4  17 

4  13 

409  !  404 

3  59 

356 

28 

18 

15 

4  49 

4  47 

4  44 

4  41 

438 

484 

4  31 

4  28 

4  24 

4  20 

4  16 

4  12 

408  !  403 

3  58 

3  64 

23 

26 

20 

450 

4  47 

4  44 

4  42 

438 

436 

4  32 

428 

4  25 

4  21 

4  17 

4  13 

409 

404 

3  59 

364 

23 

24 

26 

4  62 

4  49 

4  46 

4  43 

4  40 

486 

4  33 

4  SO 

4  26 

422 

4  18 

4  14 

4  10 

405 

4  00 

356 

23 

12  N 

30 

464 

4  61 

4  48 

4  45 

4  42 

4  39 

4  36 

4  32 

428 

4  25 

4  21 

4  17 

4  13 

4  08 

4  03 

358 

22 

50N 

July     5 

465 

4  52 

4  49 

4  47 

4  43 

4  40 

4  37 

4  34 

480 

427 

4  24 

4  20 

4  16 

4  11  !  4  07 

402 

22 

17 

10 

458 

465 

4  52 

450 

4  47 

4  44 

4  41 

4  87 

4  34 

4  31 

427 

423 

4  19 

4  15 

4  10 

4  06 

21 

36 

15 

502 

4  69 

4  57 

464 

4  51 

4  48 

4  46 

4  42 

439 

436 

4  32 

4  29 

4  25 

4  21 

4  17. 

4  12 

20 

44 

20 

606 

503 

6  01 

458 

456 

453 

450 

4  47 

4  44 

4  41 

4  37 

484 

4  31 

427 

423 

4  18 

19 

44 

25 

509 

507 

606 

5  02 

500 

4  57 

455 

4  52 

4  49 

4  46 

4  43 

4  40 

4  37  ,  4  83 

4  29 

425 

18 

36N 

80 

5  12 

5  10 

608 

506 

503 

6  01 

4  59 

4  56 

4  53 

4  51 

4  48 

4  46 

4  42  '  4  39 

4  35 

4  32 

17 

20  N 

Ang.    4 

5  17 

5  15 

6  13 

6  11 

5  09 

507 

505 

502 

600 

4  58 

455 

4  62 

4  49  '  4  45 

4  42 

4  39 

15 

67 

9 

520 

5  18 

6  17 

5  15 

5  13 

5  11 

509 

507 

605 

5  03 

500 

4  57 

4  55     4  52 

4  49 

4  47 

14 

28 

14 

5  24 

5  23 

6  21 

620 

5  18 

6  16 

5  14 

5  13 

5  11 

5  09 

506 

504 

5  02  1  4  59 

4  57 

465 

12 

63 

19 

528 

5  27 

626 

624 

6  23 

5  21 

520 

5  18 

6  16 

5  15 

5  13 

6  11 

6  09  1  6  07 

505 

5  02 

11 

13 

24 

533 

5  81 

630 

529 

6  28 

626 

526 

5  24 

5  22 

5  21 

6  19 

6  17 

5  16  1  5  14 

5  12 

5  01 

9 

29N 

29 

586 

535 

635 

634 

588 

5  31 

530 

529 

528 

5  27 

5  25 

6  24 

5  23  '  5  21 

5  20 

5  18 

7 

40  N 

Sept.    3 

6  41 

5  40 

6  39 

538 

537 

537 

5  36 

535 

5  84 

5  38 

532 

6  31 

530 

529 

5  28 

5  27 

5 

49 

18 

6  45 

6  44 

6  43 

6  43 

5  42 

6  42 

5  41 

5  41 

5  40 

5  39 

538 

538 

5  37 

536 

535 

5  35 

3 

86 

13 

5  49 

5  48 

5  48 

5  48 

5  47 

5  47 

5  47 

5  46 

5  46 

5  45 

5  45 

5  44 

5  44 

5  43 

5  43 

548 

2 

00 

18 

653 

653 

653 

5  62 

5  52 

5  52 

6  52 

5  52 

5  52 

6  52 

5  51 

6  61 

5  51 

6  51 

5  51 

6  61 

0 

03N 

23 

6  57 

6  67 

6  57 

6  67 

5  57 

6  57 

5  57 

5  58 

5  57 

5  58 

5  58 

568 

558 

5  59 

5  59 

559 

1 

64  8 

28 

6  01 

6  01 

602 

602 

602 

6  03 

603 

603 

604 

604 

605 

6  05 

0  Oii 

606 

607 

607 

3 

61  8 

Oct.      8 

605 

606 

606 

607 

608 

608 

609 

6  10 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

5 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  18 

6  14 

6  15 

6  15 

6  17 

6  17 

6  19 

6  20 

6  21 

622 

623 

6  24 

7 

40 

13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

622 

623 

6  24 

6  26 

6  27 

6  28 

6  29 

6  80 

6  32 

9 

31 

18 

6  19 

620 

6  21 

623 

6  24 

6  25 

627 

628 

680 

6  31 

633 

6  35 

6  36 

6  37 

6  39 

6  41 

11 

18 

23 

6  24 

625 

627 

628 

630 

6  31 

6  33 

635 

6  37 

638 

6  40 

6  42 

6  44 

6  46 

6  48 

650 

13 

028 

28 

629 

6  81 

682 

684 

686 

6  87 

6  39 

6  41 

6  43 

6  45 

648 

6  50 

6  52 

6  54 

6  57 

659 

14 

40  8 

Nov.    2 

6  34 

6^ 

688 

640 

6  42 

6  44 

6  46 

0  48 

6  51 

653 

655 

658 

7  01 

7  03 

706 

709 

16 

12 

7 

6  40 

6  42 

6  44 

6  46 

G48 

650 

6  68 

6  55 

658 

700 

7  03 

706 

709 

7  11 

7  15 

7  18 

17 

38 

12 

6  45 

6  47 

6  49 

6  51 

6M 

6  57 

6  59 

7  02 

7  05 

708 

7  11 

7  14 

7  17 

7  20 

7  28 

727 

18 

65 

17 

6  50 

6  53 

655 

6  57 

7  00 

703 

706 

709 

7  12 

7  15 

7  18 

7  22 

7  2.=> 

728 

7  32 

7  36 

20 

06 

22 

6  55 

6  58 

7  01 

703 

706 

7  09 

7  12 

7  15 

7  19 

722 

7  25 

7  29 

7  83 

7  36  ,  7  40" 

746 

21 

05  8 

27 

7  01 

703 

7  06 

7  09 

7  12 

7  15 

7  18 

7  21 

725 

7  28 

7  82 

736 

7  40 

744 

7  48  1  7  53 

21 

55  8 

Dec.     2 

706 

7  08 

7  11 

7  14 

7  17 

7  21 

.7  24 

727 

7  81 

735 

7  39 

7  48 

7  47 

7  51 

7  56     8  01 

22 

35 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  29 

738 

736 

7  40 

7  44 

7  49 

7  53 

7  58 

803 

808 

23 

04 

12 

7  14 

7  17 

720 

723 

7  26 

7  29 

733 

7  87 

7  41 

7  45 

7  49 

7  54 

758 

803 

809 

8  14 

23 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  31 

7  31 

7  38 

7  42 

7  46 

7  50 

7  54 

7  69 

8  03 

8  07 

8  13 

8  18 

Zi 

27 

22 

7  21 

7  24 

7  27 

7  30 

7  34 

7  37 

7  42 

7  46 

7  49 

7  52 

7  57 

8  01 

806 

8  11 

8  17 

822 

23 

21  8 

27 

723 

7  26 

729 

782 

7  35 

7  39 

7  43 

7  47 

7  51 

7  54 

7  68 

803 

8  07     8  18 

8  18 

828 

23 

038 

Jan.     1 

7  24 

7  27 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  51 

7  55 

7  59 

803 

8  08     8  13  '  8  18 

; 

823 

Digitized  by 


Google 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


, 

South  Latitude. 

I>eclina- 
tiou. 

Approz. 
date. 

—      - 

' 

530 

540 

56° 

56° 

570 

68° 

^ 

60° 

61° 

62° 

63° 

640 

66° 

66° 

67° 

680 

A.    TO. 

O        t 

h.  m. 

h.m. 

h.m. 

h.  m. 

A.m. 

h.  m. 

h.  m. 

h.m. 

h.m. 

h.m. 

A.  TO. 

A.  m. 

A.  TO. 

A.  TO. 

A.  TO. 

28   05  S 

Jan.     1 

8  87 

8  81 

326 

3  17 

3  10 

3  01 

262 

2  41 

230 

2  16 

2  01 

1  37 

1  15 

Sets 

Sets 

22   37 

6 

8  43 

8  37 

8  81 

3  24 

3  16 

308 

269 

2  49 

2  88 

226 

2  11 

151 

1  82 

'  o'w"  Jan.  10 

Jan.  16. 

21    58 

11 

860 

3  44 

338 

3  32 

325 

3  17 

309 

2  59 

250 

287 

225 

2  07 

150 

1  26 

044 

21    06 
20   07 

16 
21 

869 
408 

3  53 
403 

848 
3  57 

3  41 
3  61 

335 
346 

3  28 
338 

320 
3  31 

8  11 
823 

303 
3  15 

252 
806 

2  40 
266 

226 
2  42 

2  11 
229 

152 
2  18 

126 
1  54 

'"i'28' 

18   58 

26 

4  16 

4  12 

4  07 

4  02 

356 

360 

344 

8  86 

329 

8  21 

3  11 

300 

2  60 

2  85 

220 

2  01 

17   89  8 

81 

426 

422 

4  18 

4  18 

4  07 

4  01 

3  66 

3  60 

3  44 

386 

828 

8  19 

809 

2  67 

245 

2  30 

16   13  8 

Feb.    5 

436 

4  32 

429 

424 

4  19 

4  14 

409 

404 

858 

3  60 

844 

836 

3  27 

8  17 

3  07 

2  56 

14   40 

10 

446 

443 

4  89 

436 

432 

4  27 

428 

4  18 

4  13 

4  07 

4  01 

354 

3  47 

3  39 

380 

3  19 

13   01 

16 

466 

463 

460 

4  47 

4  42 

4  39 

435 

4  31 

428 

428 

4  18 

4  11 

4  06 

359 

3  51 

3  42 

11    16 

20 

606 

608 

5  01 

458 

455 

4  52 

4  49 

4  45 

4  42 

488 

4  34 

4  28 

428 

4  18 

4  11 

4  04 

9   288 

25 

5  15 

5  13 

5  11 

509 

507 

504 

502 

4  58 

4  56 

4  52  1  4  49 

4  43 

4  40 

436 

481 

4  25 

7    30  8 

Mar."  2 

525 

523 

522 

520 

5  18 

5  16 

5  14 

5  12 

509 

507     504 

500 

4  57 

4  54 

4  49 

4  45 

5   34 

7 

634 

6  33 

532 

5  81 

629 

528 

626 

5  25 

528 

6  21     6  19 

5  16 

5  14 

5  11 

507 

5  06 

3   37 

12 

544 

6  43 

5  42 

5  41 

6  41 

6  89 

538 

537 

686 

585     584 

5  81 

6  80 

528 

5  25 

5  *^ 

1   398 

17 

553 

6  62 

6  52 

5  62 

5  51 

5  51 

550 

550 

5  49 

6  48     5  48 

6  46 

545 

5  44 

5  43 

5  42 

0   20  N 

22 

602 

6  02 

602 

602 

6  02 

6  02 

602 

6  02 

602 

602     602 

6  01 

6  01 

6  01 

6  00 

S  00 

2   18N 

27 

6  11 

6  11 

612 

6  12 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15     6  16 

6  15 

6  16 

6  17 

6  17 

6  18 

4   15N 

Apr.     1 

620 

6  21 

6  21 

622 

623 

6  24 

^25 
6  87 

6  26 

6  27 

628     630 

680 

630 

6  33 

684 

6  36 

6   09 

6 

628 

630 

6  31 

632 

634 

635 

638 

6  40 

6  42     6  44 

646 

6  47 

6  49 

6  61 

6  54 

8   02 

11 

637 

6  39 

640 

6  42 

6  44 

6  46 

648 

650 

6  62 

6  66     6  67 

6*59 

?S 

705 

708 

7  12 

9   51 

16 

6  46 

648 

6  60 

6  52 

6  5i 

6  57 

6  69 

7  02 

7  05 

708     711 

7  14 

722 

725 

7  90 

11    36 

21 

6  65 

6  57 

669 

702 

7  05 

7  08 

7  11 

7  14 

7  17 

7  21     7  26 

729 

7  S3 

7  38 

7  43 

7  49 

13   15  N 

26 

7  03 

7  06 

7  09 

7  12 

7  15 

7  19 

7  22 

726 

7  30 

785  ;  739 

744 

7  49 

755 

8  01 

808, 

14   50N 

May     1 

7  13 

7  16 

7  19 

723 

7  25 

729 

733 

738 

7  43 

7  48 

758 

758 

805 

8  12 

8  19 

8  28  ' 

16   19 

6 

7  21 

725 

728 

7  32 

735 

7  40 

7  44 

750 

755 

8  01 

8  07 

8  13 

8  21 

8  29 

8  87 

8  48  1 

17   42 

11 

729 

7  83 

7  87 

7  42 

7  45 

750 

7  55 

8  01 

8  07 

8  13 

8  21 

828 

836 

8  46 

856 

9  09 

18   55 

16 

7  37 

7  41 

7  46 

7  51 

756 

800 

806 

8  12 

8  19 

827 

834 

8  43 

8  52 

903 

9  15 

9  29  1 

19   58 

21 

745 

7  49 

754 

759 

803 

8  10 

8  16 

822 

8  30 

8  39 

8  47 

8  67 

907 

9  20 

984 

951' 

21   00 

26 

7  62 

766 

8  01 

807 

8  12 

8  18 

825 

888 

8  40 

860 

8  59 

9  10 

9  22 

9  37 

954 

10  15 

21   48  N 

81 

768 

803 

808 

8  14 

8.20 

8  27 

834 

8  42 

860 

900 

9  10 

9  23 

936 

953 

10  13 

10  40 

22   28N 

June    3 

804 

809 

8  15 

820 

826 

884 

8  41 

860 

8  69 

9  10 

9  21 

984 

9  49 

10  07 

10  81 

11  08 

22   57 

10 

808 

8  14 

8  18 

825 

8  82 

8  39 

8  47 

856 

905 

9  17 

929 

944 

10  00 

10  20 

10  49 

Does 

28   17 

15 

8  11 

8  17 

823 

829 

886 

8  44 

8  62     9  01 

9  11 

923 

985 

9  51 

10  08 

10  81 

11  05 

notrUtc 

23   26 

20 

8  14 

820 

826 

832 

839 

8  47 

8  55     9  04 

9  14 

926 

988 

954 

10  11 

10  36 

11  12 

June  10 1 

23   25 

25 

8  15 

8  21 

826 

833 

8  40 

8  48 

866 

905 

9  15 

927 

9  89 

9  65 

10  12 

10  35 

11  10 

to       1 

28   14  N 

30 

8  14 

820 

825 

882 

839 

8  47 

8  64 

904 

9  13 

925 

9  37 

953 

10  08 

10  80 

1102 

July  3. 

22   52N 

July     5 

8  12 

8  18 

823 

8  30 

836 

8  44 

8^1 

900 

909 

920 

932 

9  48 

10  08 

10  23 

10  48 

11  45  ' 

22   21 

10 

809 

8  14 

820 

826 

8  82 

839 

8  46 

865 

903 

9  14 

925 

940 

954 

10  12 

10  81 

11  09 

21   40. 

15 

806 

8  11 

8  16 

8  21 

827 

834 

8  41 

8  49 

8  67 

906 

9  17 

980 

9  42 

968 

10  18 

10  4S 

20   50 

20 

800 

805 

8  10 

8  16 

8  21 

827 

884 

8  41 

848 

8  57 

907 

9  18 

929 

9  43 

10  00 

10  20 

19   50 

25 

753 

7  58 

803 

808 

8  12 

8  19 

8  24 

8  31 

838 

8  46 

855 

905 

9  15 

927 

9  41 

9  58 

18   48  N 

80 

7  46 

7  60 

7  55 

759 

804 

809 

8  14 

820 

8  26 

883 

842 

860 

859 

9  10 

922 

9  36 

17   28N 

Aug.    4 

7  38 

742 

7  46 

750 

756 

789 

804 

809 

8  15 

8  21 

829 

886 

844 

853 

903 

9  15 

16   06 

9 

728 

7  32 

736 

7  39 

7  43 

7  47 

7  51 

756 

802 

808 

8  14 

8  21 

8  27 

886 

84S 

8&1 

14   87 

14 

7  18 

722 

7  25 

728 

7  31 

736 

789 

7  43 

7  48 

754 

759 

806 

8  10 

8  17 

8  24 

8  33 

18   03 

19 

709 

7  11 

7  14 

7  17 

720 

723 

727 

780 

7  84 

7  39 

7  43  1  7  48  1 

7  53 

768 

804 

8  12 

11   23 

24 

658 

700 

702 

705 

708 

7  10 

7  18 

7  16 

7  19 

724 

727 

7  31 

7  85 

7  40 

745 

7  61 

9  89  N 

29 

6  47 

648 

660 

653 

655 

6  67 

669 

702 

704 

7  08 

7  11 

7  14 

7  17 

7  21 

725 

780 

7   51  N 

8ept.    3 

635 

686 

638 

6  40 

642 

644 

646 

6  47 

6  49 

6  62 

664 

6  57 

669 

702 

705 

709 

6   00 

8 

624 

6  24 

625 

627 

628 

630 

6  31 

632 

684 

636 

638 

689 

6  41 

6  43 

645 

6  49 

4   07 

13 

6  12 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

623 

624 

625 

628 

2   11 

18 

569 

6  00 

600 

6  01 

6  01 

602 

602 

602 

602 

604 

604 

604 

604 

605 

605 

6  06 

0   16N 

28 

5  47 

6  47 

6  47 

5  48 

5  47 

5  47 

6  47 

6  47 

5  47 

6  47 

5  47 

5  46 

546 

6  46 

645 

045 

1    428 

28 

535 

585 

584 

584 

584 

5  83 

682 

532 

5  81 

5  81 

580 

529 

528 

626 

525 

524 

8   898 

Oct.      3 

523 

622 

6  21 

6  21 

520 

6  19 

6  18 

5  16 

6  15 

5  14 

5  13 

5  11 

509 

507 

605 

501 

5  85 

8 

5  11 

5  10 

608 

508 

607 

606 

603 

5  01 

469 

458 

466 

454 

452 

4  48 

445 

4  41 

7   28 

13 

500 

458 

456 

455 

463 

4  51 

4  49 

4  46 

444 

4  42 

489 

486 

4  82 

426 

424 

4  20 

9   20 

18 

448 

4  46 

444 

4  42 

440 

4  87 

486 

4  81 

428 

4  26 

4  22 

4  18 

4  14 

409 

404 

8  58 

11   08 

28 

437 

484 

432 

480 

4  27 

424 

4  21 

4  17 

4  13 

4  10 

405 

4  01 

355 

8  49 

348 

S  86 

12   51  8 

28 

426 

4  24 

4  21 

4  17 

4  14 

4  10 

406 

4  02 

8  58 

854 

8  49 

348 

837 

830 

822 

3  13 

14   30  8 

Nov.    2 

4  16 

4  IS 

409 

406 

4  02 

3  57 

853 

3  48 

3  43 

888 

8  82 

825 

8  17 

809 

300 

250 

16   08 

7 

407 

403 

3  59 

855 

8  61 

8  46 

8  42 

885 

329 

828 

3  16 

307 

209 

2  49 

288 

226 

17   29 

12 

368 

354 

8  50 

8  45 

8  40 

834 

829 

322 

3  15 

808 

8  01 

260 

2  41 

229 

2  16 

2  01 

18   48 

17 

8  50 

3  46 

3  41 

886 

830 

324 

3  18 

3  19 

803 

266 

2  46 

284 

228 

209 

163 

1  33 

19   58 

22 

344 

338 

8  33 

327 

8  22 

3  15 

808 

800 

2  51 

2  42 

232 

2  18 

206 

149 

128 

1  02 

20  59  8 

27 

3  88 

3  32 

8  27 

3  21 

3  14 

307 

269 

260 

2  41 

2  81 

2  19 

2  04 

1  49 

1  28 

102 

008 

21  51  8 

22  32 

23  02 
23   20 

Dec.     2 
7 
12 
17 

333 
380 
327 
328 

3  27 
3  24 
3  21 
3  21 

3  22 
8  19 
3  16 
3  15 

3  15 
3  11 
308 
307 

808 
304 
8  01 
800 

300 
256 
2  52 
2  50 

2  52 
2  47 
243 
2  41 

2  42 
286 
2  32 
280 

282 
2  26 
2  21 
2  18 

2  21 
2  18 
206 
2  02 

208 
259 
151 
147 

150 
1  89 
127 
1  21 

188 
1  18 
108 
055 

106 
0  42 

022 

boesn 

)t8etb< 

tween— 

23   27 

22 

830 

323 

3  17 

3  09 

8  01 

2  52 

2  43 

2  81 

2  19 

203 

148 

121 

054 

Dec.  12 

Decs 

Nov.  27 

23   228 

27 

332 

3  26 

320 

3  12 

804 

256 

245 

234 

223 

207 

1  58 

1  26 

1  00 

and 
Dec.81- 

and 
Jan.  9; 

and 
Jan.  15: 

23   058 

Jan.     1 

3  37 

3  81 

325 

3  17 

3  10 

3  01 

2  52 

-2  41 

280 

2  15 

2  01 

1  87 

1  15 

20  days 

SSdays 

SOdays. 

Digitized  by 


Google 


TABLE  10.— MEAN  UK;AL  TIME  OF  SUN  SET. 


521 


1 

' 

South  Lalitude. 

!  Declina- 

^S&r- 

tion. 

~ 

'    1      '     1 

53° 

M° 

55° 

56° 

57° 

58° 
A.m. 

59° 
A.m. 

60° 
A.  m. 

61° 

62° 

630 

64° 

65° 
A.m. 

66° 
A.  m. 

67° 

_ 

A.m. 

68° 
h.m. 

O        ' 

A.m. 

h  m. 

A.m. 

h,m. 

h.m. 

A.m. 

A.m.. 

A.  m. 

A.  m. 

23  03  8 

Jan.   1 

829 

886 

8  48 

860 

8  67 

906 

9  16 

926 

987 

9  62 

10  06 

10  28 

10  51 

11  55 

Sets 

Sets 

1   22  34 

6 

828 

834 

8  40 

8  47 

854 

903 

9  11 

922 

982 

9  45 

9  59 

10  18 

10  37 

11  16 

Jan.  10 

Jan.  16 

i  2153 

11 

826 

8  81 

8  87 

8  43 

860 

869 

907 

9  16 

926 

989 

9  51 

10  08 

10  26 

10  61 

11  30 

1  21  02 

16 

8  21 

8  26 

832 

889 

8  46 

8  62 

860 

908 

9  18 

929 

940 

954 

10  08 

10  28 

10  54 

'ii'57' 

20  01 

21 

8  15 

8  20 

8  25 

8  31 

887 

8  44 

850 

858 

906 

9  16 

926 

939 

9  52 

10  07 

10  27 

10  66  1 

18  50 

26 

808 

8  12 

8  17 

822 

828 

884 

8  40 

8  47 

864 

903 

9  12 

923 

984 

9  47 

10  03 

10  21 

17  31  S 

81 

8  01 

806 

809 

8  13 

8  18 

828 

829 

836 

8  42 

8  50 

858 

907 

9  18 

928 

9  41 

9  57 

16  (M  S 

Feb.  5 

7  52 

7  86 

7  69 

803 

807 

8  12 

8  18 

823 

829 

886 

8  43 

8  50 

859 

908 

9  21 

932 

14  30 

10 

7  42 

7  46 

7  49 

7  52 

756 

800 

8  06 

8  10 

8  16 

8  21 

8  27 

834 

8  41 

8  49 

868 

908 

12  51 

15 

7  32 

7  85 

7  87 

7  40 

7  43 

7  47 

7  52 

756 

800 

806 

8  10 

8  16 

8  21 

8  29 

8  36 

8  44 

11  06 

20 

7  21 

7  23 

726 

728 

7  81 

7  34 

7  88 

7  42 

7  46 

760 

7M 

758 

804 

809 

8  15 

822 

9  16  S 

1 

25 

7  09 

7  12 

7  18 

7  16 

7  18 

720 

723 

7  27 

7  80 

733 

7  37 

7  41 

7  46 

7  50 

7  54 

800 

'     7  18  S 

Mar.  2 

6  67 

669 

7  01 

703 

705 

7  07 

709 

7  11 

7  14 

7  17 

7  19 

7  22 

7  25 

7  29 

7  33 

737 

523 

7 

646 

6  47 

6  49 

650 

6  51 

658 

6  64 

666 

659 

700 

7  02 

704 

7  07 

7  10 

7  13 

7  15 

325 

12 

684 

634 

636 

6  37 

6  38 

639 

640 

6  41 

6  48 

6  44 

6  45 

6  47 

6  48 

6  51 

6  52 

6  54 

1  27  S 

17 

622 

622 

628 

6  24 

6  24 

626 

625 

626 

627 

6  28 

628 

629 

630 

6  31 

632 

633 

0  32  N 

22 

6  10 

609 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

2  30  N 

27 

5  58 

5  57 

5  58 

5  57 

5  57 

556 

5  56 

556 

556 

5  55 

5  54 

554 

6  63 

5  52 

5  51 

5  50 

4  26  N 

Apr.   1 

5  47 

5  46 

5  45 

5  44 

*543 

5  43 

5  42 

5  41 

5  40 

5  39 

5  38 

5  86 

534 

.5  83 

5  31 

5  29 

1     6  21 

6 

586 

5  34 

533 

5  31 

5  30 

630 

628 

526 

6  26 

5  23 

5  21 

5  19 

5  16 

5  14 

6  11 

5  06 

8  13 

11 

5  24 

5  22 

5  20 

5  19 

5  17 

5  16 

5  14 

6  11 

509 

5  07 

5  04 

5  01 

458 

455 

4  51 

448 

10  01 

16 

6  12 

5  10 

508 

5  06 

504 

503 

600 

4  57 

4  54 

4  51 

4  48 

4  44 

4  40 

486 

4  32 

4  27 

11  46 

21 

5  01 

459 

4  57 

4  54 

4  52 

450 

4  47 

4  42 

440 

4  36 

4  32 

4  27 

423 

4  18 

4  12 

4  06 

13  25  N 

26 

4  51 

4  48 

4  46 

4  43 

4  39 

4  87 

433 

4  29 

4  25 

4  21 

4  16 

4  11 

4  04 

359 

3  52 

3  45 

14  59  N 

May  1 

440 

4  37 

4  34 

4  31 

4  27 

4  23 

4  19 

4  15 

4  12  i  4  06 

4  03 

8  55 

3  49 

3  42 

3  8t 

3  25 

16  27 

6 

4  81 

427 

4  24 

4  20 

4  16 

4  11 

4  07 

4  02 

3  67 

3  51 

8  45 

339 

8  81 

324 

3  14 

306 

17  48 

U 

4  22 

4  18 

4  14 

4  10 

406 

4  01 

3  56 

3  50 

8  45 

3  38 

3  31 

3  23 

3  15 

3  06 

2  54 

2  44 

19  02 

16 

4  14 

4  10 

4  06 

4  01 

356 

3  51 

3  45 

3  39 

333 

3  25 

3  17 

308 

2  59 

2  48 

2  35 

222 

•20  04 

21 

408 

403 

3  58 

3  53 

3  48 

342 

337 

329 

3  22 

3  14 

305 

2  M 

2  45 

232 

2  16 

200 

21  05 

26 

4  02 

3  57 

8  52 

346 

3  41 

8  84 

3  28 

320 

3  18 

803 

2  W 

2  42 

280 

2  16 

1  58 

.    1  86 

21  53  X 

31 

356 

3  51 

3  45 

3  40 

385 

328 

820 

3  12 

3  05 

2  54 

2  44 

2  31 

2  17 

2  01 

1  40 

1  12 

22  31  N 

Jnne  5 

3  52 

3  47 

.8  41 

336 

329 

322 

3  15 

806 

2  57 

2  46 

2  35 

222 

2  07 

148 

1  23 

0  45 

23  00 

10 

3  49 

8  46 

3  39 

382 

326 

3  18 

3  10 

3  01 

2  52 

2  41 

2  80 

2  14 

1  58 

1  37 

1  07 

Does 

23  18 

15 

3  48 

3  43 

388 

3  31 

3  24 

8  16 

308 

259 

2  49 

2  87 

2  23 

2  09 

1  52 

129 

056 

not 

23  26 

20 

8  48 

3  48 

8  37 

3  31 

3  24 

8  15 

307 

2  58 

2  48 

236 

2  24 

2  07 

1  51 

1  27 

OoO 

rise 

2Z  24 

26 

3  50 

844 

3  39 

882 

325 

3  17 

309 

300 

2  50 

2  38 

2  26 

209 

153 

1  80 

0  54 

June  10 

•23  12  N 

30 

3  53 

3  47 

3  42 

386 

328 

3  20 

3  13 

303 

254 

2  42 

2  31 

2  16 

1  59 

1  87 

1  06 

to 
July  3. 

22  50N 

July  5 

3  57 

3  61 

3  46 

389 

833 

325 

3  18 

309 

300 

2  48 

2  37 

2  22 

2  06 

1  46 

1  20 

028 

•22  17 

10 

4  01 

356 

850 

844 

838 

3  81 

3  24 

3  15 

30/ 

256 

2  46 

2  32 

2  17 

200 

1  38 

1  04 

21  35 

15 

407 

4  02 

866 

8  61 

845 

338 

8  31 

323 

3  15 

306 

256 

2  44 

2  SO 

2  15 

156 

180 

,   20  44 

20 

4  14 

409 

403 

858 

363 

3  46 

840 

333 

3  25 

3  17 

307 

256 

2  45 

2  81 

2  14 

154 

19  44 

25 

4  21 

4  17 

4  11 

406 

4  01 

356 

3  50 

8  43 

8  85 

327 

3  19 

309 

2  69 

2  47 

2  32 

2  17 

18  36  N 

30 

4  28 

4  23 

4  19 

4  14 

4  09 

404 

3  59 

353 

8  47 

3  40 

3  31 

3  23 

3  14 

304 

2  52 

238 

17  20  N 

Ausr.  4 

4  35 

4  32 

427 

4  23 

4  19 

4  14 

409 

404 

358 

3  62 

3  45 

3  87 

330 

3  21 

3  11 

300 

15  57 

9 

4  43 

4  40 

4  87 

4  83 

4  29 

4  25 

421 

4  16 

4  10 

4  06 

858 

8  62 

345 

338 

829 

320 

14  28 

14 

4  52 

4  48 

446 

442 

438 

4  34 

4  81 

427 

4  23 

4  18 

4  12 

406 

4  01 

364 

3  47 

8  39 

12  53 

19 

500 

4  56 

464 

4  61 

4  4» 

4  45 

4  42 

4  38 

486 

4  21 

4  26 

421 

4  16 

4  11 

405 

868 

11  13 

24 

5  08 

505 

503 

5  01 

468 

466 

463 

450 

4  47 

4  44 

439 

485 

4  31 

427 

4  22 

4  17 

9  29  N 

29 

5  17 

5  14 

5  12 

5  10 

5  08 

506 

504 

502 

469 

456 

4  63 

4  49 

4  47 

4  43 

4  39 

4  85 

7  40N 

Sept.  3 

525 

523 

522 

620 

5  18 

5  17 

5  16 

5  13 

6  12 

509 

5  06 

504 

5  01 

'  4  69 

466 

4  53 

5  49 

8 

534 

5  32 

5  81 

5  30 

529 

527 

626 

6  26 

5  24 

5  22 

620 

6  18 

5  16 

5  14 

5  12 

5  10 

355 

13 

5  42 

5  40 

6  40 

639 

539 

688 

537 

536 

586 

635 

6  33 

532 

5  81 

630 

529 

5  27 

200 

18 

5  61 

5  50 

5  49 

6  49 

5  50 

5  49 

6  49 

5  48 

648 

5  48 

5  47 

5  46 

5  46 

5  46 

5  45 

5  45 

003  N 

23 

5  69 

558 

5  68 

5  59 

5  59 

5  59 

6  00 

600 

600 

6  01 

6  00 

6  01 

6  01 

6  01 

6  42 

603 

1  54  8 

28 

608 

608 

608 

6  09 

.  6  10 

6  10 

6  U 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

1     3  51  8 

Oct.   3 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

623 

6  24 

626 

627 

628 

630 

6  32 

684 

6  86 

689 

5  46 

8 

6  26 

6  26 

6  27 

6  29 

6  31 

6  88 

684 

6  86 

688 

6  41 

6  42 

6  45 

6  47 

650 

6  53 

6  57 

,     7  40 

IS 

684 

686 

637 

6  40 

6  41 

6  48 

6  45 

6  48 

650 

6  62 

666 

669 

702 

7  06 

7  10 

7  15 

9  31 

18 

6  43 

645 

6  48 

650 

6  62 

656 

6  67 

7  01 

703 

707 

7  10 

7  15 

7  19 

724 

729 

785 

11  18 

23 

653 

665 

658 

7  01 

703 

7  06 

7  10 

7  14 

7  16 

7  21 

7  24 

7  30 

785 

7  40 

746 

754 

13  02  S 

28 

7  02 

705 

7  08 

7  12 

7  15 

7  18 

722 

727 

780 

736 

7  41     7  47 

7  61 

759 

807 

8  16 

1   14  40  S 

Nov.  2 

7  12 

7  16 

7  19 

728 

7  26 

7  31 

7  35 

7  40 

745 

7  51 

7  67     8  04 

8  11 

8  19 

829 

8  89 

1   16  12 

7 

7  22 

7  26 

7  30 

7  34 

7  38 

7  43 

748 

7  54 

7  59 

806 

8  12 

8  21 

8  29 

838 

850 

904 

1   17  38 

12 

7  31 

736 

7  40 

7  46 

7  49 

765 

8  01 

807 

8  13 

8  21 

829 

839 

8  49 

858 

9  12 

929 

1   18  55 

17 

7  41 

7  46 

750 

7  66 

8  01 

807 

8  13 

8  21 

829 

8  37 

8  46 

858 

908 

9  21 

9-37 

958 

20  05 

22 

750 

7  65 

800 

806 

8  12 

8  19 

826 

834 

843 

863 

902 

9  16 

928 

9  46 

10  05 

10  84 

21  05  S 

27 

7  58 

804 

8  10 

8  16 

822 

8  80 

8  37 

8  46 

8  66 

9  07 

9  18  i  9  34 

9  48 

10  09 

10  37 

21  55  8 

Dec.  2 

8  06 

8  12 

8  18 

8  25 

8  31 

889 

8  48 

958 

907 

920 

9  33     9  61 

10  06 

10  34 

11  22 

22  35 

7 
12 

8  13 
8  19 

8  19 

825 

826 
832 

833 
839 

840 

8  47 

8  49 

856 

858 
906 

908 
9  16 

9  18 
928 

9  32 
9  48 

9  46   10  07 

10  28 
10  46 

1108 
Doesnc 

23  04 

958 

10  22 

/t'seVbe 

[ween— 

23  21 

17 

8  24 

8  81 

836 

8  44 

8  62 

9  01 

9  10 

922 

984 

9  49 

10  05 

10  31 

10  68 

Dec.  12 

Dec.  3 

Nov.  27 

23  27 

22 

828 

834 

8  40 

8  48 

856 

9  05 

9  14 

926 

988 

954 

10  09   10  36 

11  08 

and 

and 

and 

23  21  8 

27 

830 

836 

8  42 

8  50 

8  58 

907 

9  16 

9  27 

989 

9  55 

10  10   10  36 

1100 

Dec.  81. 

Jan.  9; 

88 
days. 

Jan.  15: 
days. 

23  0S  S 

Jan.   1 

829 

886 

8  43 

850 

8  57 

906 

9  15 

9  26 

9  37 

9  52 

10  06  ,10  28 

10  61 

11  55 

Digitized  by 


Google 
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TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE.- 


69°         70°    ,    71° 


tion.  '  *^*^- 

h.  m.  h.  m.  h.  m.  h.  m, 
23  058  Jan.  1  8undoe«not  set  between— 
22  37    ■  6  Nov.22Nov.18Nov.UNov.101Nov 

'  11     and      and      and       and 

16  Jan.2a  Jan.24.  Jau.28;  Feb. 

21      0  41    76  84 

26      1  36      0  36     days.    days. 
81      2  11       1  43      1  03 


2158 
2108 
20  07 
,18  58 
'  17  89S 


1613S'Peb.  5 
14  40    I  10 

13  01    I  15 

11  16    .  20 

9  28S;  25 


7  30S 
534 

3  37  I 
IS9S 
0  20N. 

2  18N| 


Mar.  2 
7 
12 
17 
22 
27 


I 


4  15N  Apr.  1 
609  6 

8  02  11 

9  51  16 
11 35  21 
18 15N           26 


14  50N 
1619    i 

17  42    I 

18  55 

19  58 
2100  . 

21  48N 

22  28N 
2257 
2317 

23  26 
23  25 
23  14N 

22  62N 
-22  21 
2140 

20  50 
19  50 
18  43NI 

i 

17  28N 
16  06 
14  37 
13  03 
1123 
9  39N 

7  51N 
600 
4  07 

2  11 
015N 
142S 

3  39S 
535 
728 
920 

1108 
12  51 S 

,14  303 

16  03 

17  29 

18  48 

19  58 
I20  59S 


May  1 

6 
11 
16 
21 
26 
81 


July  6 
10 
15 
20 
25 
30 

Ang.  4 
9 
14 
19 
24 
29 

Sept.  3 

8 
13 
18 
23 
28 


Oct. 


28 

Nov.  2 
7 

12 
17 
22 
27 


2151slDec.  2 
22  32 


23  02 
123  20 
',23  27 

23  228 

2305S 


Jan.  1 


South  LaiUu(k. 


1;  Feb. 


2  41 
809 
888 
866 
4  18 

4  41 

5  02 

6  21 

5  42 
600 

6  19 

6  88 

6  58 

7  16 
7  86 

7  56 

8  15 

8  37 

8  58 

9  21 
9  46 

10  11 
10  42 


2  22 

3  54 
3  22 

3  48 

4  12 

4  86 
558 

5  19  : 
540  I 

6  00  I 

6  20 ; 

6  40 

7  00  ■ 
7  21 

7  42 

8  03 
825 

8  48  I 

9  12 
9  :i9 

10  08 
10  42 


I 


2  00 

2  38 

3  11 

3  39 

4  05 

4  30 

4  53 

5  16 
5  38 

5  59 

6  21 

6  42 

7  04 
7  26 

7  48 

8  12 
8  36 


1  27 

2  27 
2^5 

3  28 
8  57 

4  24 

4  49 

6  18 
ft  37 

5  59 
622 

6  45 

7  08 

7  32 

7  56 

8  21 
8  47 


9  01  I    9  15 

9  29  ,    9  48 

10  00  I  10  28 

10  38  I 


I 


June  5  Sun  does  not  rise  between— 

lOIJune  1  May  26  May  21  May  lefMay 

and  I   and      and  i   and 
20|Julyl2:  JulyJO;  Jul.v24;  July28|Aug. 
—  ■^42     '     "     '     *~     ■     '?■■  " 

days. 


56 
I  days.  ' 


65 
days. 


74 
days. 


11  28  1 

10  47  

10  19  10  47  I  11  42 

9  53  10  13  '  10  41 


9  27 
905 
8  42 
8  19 
7  57 
7  35 

7  13 
6  51 
629  i 
6  06 

5  44 

6  22 

5  00 
428 
4  15 
3  62 
828 
304 


I 


9  44 

9  18  I 
8  52  I 
8  28  ' 
804 
7  40  ! 

7  17  ' 
6  54  > 
6  31 
6  07 
5  44 
5  21  I 

4  58  I 
4  34  I 
4  10  I 
3  45  I 
3  20  I 
2  54 


10  03 
9  32 
9  03 
8  37 
8  U 
7  46 

7  21 
6  57 
683 
608 
5  44 
5  20 

4  56 
4  81 

4  a5 

8  89 
8  11 
2  41 


2  38  2  26  2  10 

2  10  1  65  1  33 

1  42  1  19  0  43 

1  12  0  24    


11  29 

10  80 
9  51 
9  18 
8  48 
8  19 
868 

726 
700 
6  35 
609 
5  43 
5  17 

4  52 
4  26 

3  68 
3  20 
300 
2  27 

1  62 
106 


Sun  does  not  set  between — 


7|Nov.22Nov.l8 
and      and 
Jan.20:  Jan.24; 

days.    days. 


Nov.l4'Nov. 
and  I   and 
Jan  .28;  Feb. 
76  84 

days,    days, 


73°    I    74° 


76° 


I 


h.  m.    h.  m.     h.  m.     h.  m. 
Sun  does  not  set  between— 

7  Nov.  4  Oft.  31  Oct.  2e|0ct. 
and      and  i   and  .    and 

.4;  Feb.  7;  Feb.ll;  Feb.14lreb.17; 
90  96         104    I    110 

days.    days.    days.  >  dajm. 


0  40 

1  55 

2  88 

8  15 

3  46 

4  15 

4  43 

5  09 

5  34 

558 

6  23 

6  47  i 

7  12  I 
7  37 
804 
882 

9  01 


1  07  

2  14  1  40   0  3>1 

3  01  2  41  '  2  38 
3  36  3  22   8  07 


4  08 

4  07 

5  05 

5  82 

6  58 
6  24 

6  60 

7  17 
745 

8  13 

8  44 

9  15 


3  58 

4  30 

5  00 
5  29 
5  57 
625 

653 
7  22 

7  62 

8  24 
859 

9  37 


9  84   9  55  10  80 
10  16  10  51  


3  47 

4  33 

4  65 

5  27 

5  58 

6  27 

6  58 

7  24 
800 
835 
9  14 

10  02 

11  29 


I 
Sun  does  not  rise  between— 


.  12 
and 
1 
82 
days. 


May  9 
and 

Aug.  5; 

89 
days. 


11  10 
10  14 
9  36  I 
9  02 
830 
7  01 

7  33  I 

7  05 
6  88  ' 
6  11  ! 
544 
5  16  ' 

4  49  I 
4  21  I 
3  62 

8  21  I 
2  47 
2  12 


10  49 
9  57 
9  17 
8  42 
8  08 

7  89 
7  09 
640 
6  11 

5  43 

6  14 

4  45 
4  15 
3  43 
3  10 
2  32 
1  51 


11  49    

10  23  11  14 

9  35  ,  10  01 

8  55  I    9  13 

8  20  ,    8  82 


I 


7  47 
7  15 
6  44 
6  13 
5  43 
5  14 

4  41 
408 
3  34 
2  57 
2  14 
t20 


1  80  I    0  46 


7  65 
7  21 
6  47 
6  14 
6  41 
606 

435 
3  59 
3  22 
2  40 
1  48 
0  25 


Sun  does  not  set  between— 
lOlNov.  7:Nov.  4  Oct.  31  Oct. 


and 
4; 
90 
days. 


1;  Feb. 


and      and   '   and 
Feb.  7;  Feb.ll;  Feb.l4jFeb 

96  104        110 

days.    days.    days. 


80° 


82° 


h.  m.     A.  fit.    h.  m.     A.  nt.      h.  m.    h.  m.    h.  m.    A.  ia, 

Sun  does  not  set  between—  Sun  does  not  set  between— 

25  0ct.  230ct.  17,Oct.  laOct.   6;0ct.    l'SepL26Sept.ii 

and  I   and      and      and      and  |   and  I   and  |   and 

Feb.19;  Feb.25;  Mar.  2;  Mar.  7;  MarJ2;  Mar.l7;  Mar. 

116    I    120        132    I    142         153    i    163        173    |    1S4 

days. '  days.    days.    days.    days.  |  days.  I  days. ,  day?. 


1  42 

2  46 

3  84 

4  13 

4  49 

5  "23 

5  56 

(i  29 

7  02 
786 

8  13 

8  61 

9  31 


1 40 ;. 
2  30 :. 


3  20 

4  01 

4  42 

5  19 

5  51 

6  30 

7  06 

7  44 

8  23 

9  10 
10  07 


2  23 

3  80 

4  22 

5  09 

5  63 

6  36 

7  20 

8  07 

9  01 
10  11 


2  84 

3  52 

4  54 
560 

6  44 

7  41 

8  44 
10  10 


I  I 

Sun  does  not  rise  between — 


May  6  May  2  Apr.  28  Apr.  25  Apr.  19  Apr. 

and  !  and   and   and   and  I  and 

Aug.  9;  Aug.i;^  Aug.l5;  Aug.19;  Aug.25;  Aug.8 

97     I    103         110        117         129    I    189 

days.    days.    days.    days.    days. '  days, 


10  35    

9  34  {  10  03 
8  47       9  06 


8  06  ' 
7  28 
6  52 
6  16 
5  41 
5  05 


8  17 
7  36 
6  46 
6  09 
630 
4  64 


4  29  4  21 

8  50  I  8  39 

8  08  2  52 

2  19  1  61 

1  09  I 


I 


10  02 

863 
7  68 
709 
6  22 
6  87 
460 


8  34 
7  29 
6  30 
583 
4  84 


4  01  ,  3  80 
8  06  2  10 
1  69 


Sun  does  not  set  between- 
;.25;Oot.  23  0ct.  170ct. 


28  Oct. 


and   I  and  |  and 

1.17;  Feb.19;  Feb.25; 
116        120        132 
days.    days.    days. 


84° 


I 


2  53  I 

4  27  3  28 

5  44  5  32 

6  58  7  25 


8  18 
10  M 


4  57  ;   StU> 
8  68  'Mtir::; 


9  48 


Sun  does  not  rise  between— 

14|Apr.  8  Apr    3,Mar.29Mar.2( 

i      and  |   and      and  |  and 

,80;  Sept.  5;  Sepl,10;Septa5;  Septal; 

151    I    161    I    171       1^1 

days.    days,  j  days.    da}x 

i       ;. 


I 


9  48 
803 
6  42 
626 
4  07 

230 


7  07  rVMlRise* 
5  13  j    4  32  (8ept.21 

8  06  , 


Sun  does  not  set  between— 


12  Oct 


6.0ct.    1 
and  I  and 


and 


and  ^ 
Mar.  2  jMar.  7;  MarJ2;  MarJ7; 

142        163        163        173 
days.    days.    days.    days. 


SeptasSepLlI 


and 
MarJS: 

184 
days. 


Digitized  by 


Google 


TABLE  10.— MEAN  IXXJAL  TIME  OF  SUN  SET 


523 


Decli- 
na- 
tion. 


!  23  OSS 
122  34 
12153 
2102 
'20  01 
18  50 
17  318 

16  04S 
14  30 

12  51 
1106 

I   916S 

I 
718S 
523 
325 
127S 
0  32N 
2  SON 

4  26N 
6  21 
813 
10  01 
1146 

13  25N 


Approx. 
oate. 


h.  m.  I  h. 
set  between- 


h,  VI.  I  ^  m.  I  h.  m.  \  h.  m.     h.  m.     h,  m. 
Jan.   1   Sun  does  not  Bet  between—   Sun  does  not 

6  Nov.22.Nov.  18' No V.14  Nov.lO  Nov.  7  Nov.  4  Oct,  81 
11     and   i  and   i  and   '  and      and      and      and 
16  Jan.  20  Jan.  24iJan.28;  Feb.  1;  Feb.  4;  Feb.  7;  Febll 
'     76     I     84  90  96     I     104 

days.    days,    day.s.    days.  ,  days. 


Feb.  5 
10 
15 
20 
25 


Mar. 


2 
7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
'26 


14  59N 

16  27 

17  48 
,19  02 

20  04 
2105 
2153N 

22  31N 

23  00 
23  18 
23  26 
23  24 
2312N 

22  60N 
2217 
2135 
20  44 
19  44 

18  36N 

i  17  20N 

15  67 
'14  28 
,12  53 
,1113 

I   9  29N 

7  40N 
'   5  49 
3  55 

2  00 
OOTN 
IMS 

3  51S 
5  46 
740 
9  31 

11  18 

13  02S 

14  40S 
,  16  12 

17:58 
118  55 
I20a5 
'  21  058 

2155S 

22  35 

23  04 
23  21 
23  27 
23  21S 

28  OSS 


May 


June  5 
10 
15 


July  5 
10 
15 
20 
■25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  8 
8 
13 

18 
23 
28 

Oct.  3 
8 
13 
18 
23 
28 

Nov.  2 
7 

12 
17 
22 
27 


Dec.  2 
7 
12 


Jan.   1 


South  Latitude. 


70°  1  71° 

i 


72° 


11  37 
10  50 
10  16 


9  47 
9  19 
853 
829 
8  06 

7  42 
7  20 
6  57  , 
6  85  ^ 
6  12  I 
550  I 

5  28 
506 
4  44 
4  22 
4  00 
3  37 

3  16 
2  52 
2  29 
2  05 
1  40 
1  01 


11  86 
10  40 

10  08 
9  32 
9  04 
888 
8  12 

7  47 

7  23 
6  59 
6  86 
6  12 
5  49 

526 
503 
440 
4  16 

8  52 
828 

8  04 

2  as 

2  11 
1  41 
1  07 


11  16  ' 

10  25 
946 
9  15 
8  47 
820 

7  53 
728 

7  03 
638 
6  14 
5  49 

5  24 
500 
435 
4  10 

8  45 
8  19 

2  52  ' 

2  '23  t 

1  50  I 
1  10 


10  55 
10  06 
9  80 

8  58 
8  28 

7  59 
7  32 
7  06 
6  40 
6  14 

5  47 

6  21 
456 
4  29 
402 
835 
3  06 

2  36 
2  02 
1  21 


.!. 


Sun  does  not  rise  l)elween— 
June  l<May'26May21Mayl6  May 


and 
20|Julyl2; 

days. 


and 
July  20; 

days. 


and   I  and 
July  24: 

65     I     74 
days.  I  days. 


0  44 

1  25 

1  56 

2  22 

2  46 
308 

3  80 

3  50 

4  10 
4  29 

4  48 

5  07 
5  25 

5  44 

6  02  I 

6  21  ' 

640  I 
700  1 

7  19  , 

7  41 

8  02  . 
8  *25  I 

I 

8  61 

9  32 
10  17 
10  54 


1  30  I 

2  02  ; 

2  31  I 

2  56 
8  20  I 

3  42  I 
403  i 

4  24 


4  44 

5  04 
5  24 

5  43 

6  03 
6  23 


0  41 

1  3(i 

2  11 

2  41 

3  07  , 
3  31  I 

3  55  1 
417, 

4  39  I 
600 
6  21 
6  42 
603 
6  24 

6  46 

7  08 
7  30 

7  55 

8  20 

8  49 

9  22 
9  58 

10  54 


0  52 

1  47 

2  23 

2  45 

3  21 

3  47 

4  11 

4  34 

4  57 

5  19 

5  41 

6  04 
6  26 

6  49 

7  13 

7  38 
804 

8  33 

9  Oh 

9  41 
10  30 


Sun  does  not  sot  bet  ween — 


Nov.22  Nov.  18 

and   I   and 

17  Jan.20;Jan.24i 

60     I     68 

days.    days. 


78°    I    74° 


75° 


Oct 

and 
Feb.H; 

110 
days. 


I 


11  39 
10  28 
9  45 
9  10 
8  37 

8  06 
7  88 
7  10 
6  42 
6  15 

5  46 

6  19 
4  52 
4  24 
3  65 
3  25 
2  52 

2  20 
1  37 


I 


I 


11  12 
10  06 
9  24 
8  47 

8  15 
7  43 
7  13 
6  44 
6  15 
5  45 

5  16 
4  46 
4  16 
3  46 
3  11 
2  35 

1  54 
055 


I  10  49 
9  44 
8  58 

823 
i  750 
I  7  18 
I  6  47 
I  6  16 
'    5  44 


5  13 
4  41 
408 
3  34 
2  55 
2  15 

1  19 


11  8( 
10  0.') 
9  14 

8  33 
7  67 
7  23 
6  49 
6  16 
5  42 

608 
484 
3  68 
3  21 
2  39 
1  48 


12 
aiid 
July28iAug.l 
-•    '^    82 
days. 


Sun  does  not  rise  between— 


May  9  May  6 

and   I  and 


89     , 
days.  ' 


97 
days. 


May 
and 


103 
days. 


2  Apr.! 


1  10 

2  01 

2  87 

3  08 

3  36 

4  02 

4  28 

4  62 

5  16 

6  40 
6  04 
6  28 

6  53 

7  18 

7  45 

8  14 

8  45 

9  23 

10  00 


.1. 


1  28 

2  17 

2  M 

3  '25 
354 

4  22 

4  4^ 

5  14 

6  39 
6  06 
6  30 

6  57 

7  '25 

7  64 

8  26 

9  02 
946 

10  51 


0  30 

1  61 

2  36 

3  11 

3  44 

4  14 
4  42 
6  10 

6  87 
605 
688 

702 

7  32 
804 

8  43 

9  20' 
10  15 


1  05 

2  12 

2  55 

3  32 

4  06 
4  37 
6  07 
6  87 

6  06 
686 

7  08 
741 

8  16 

8  67 

9  46 
11  28 


1  I 

Sun  does  not  set  between — 


Nov. 14  Nov.lO  Nov.  7  Nov.  4  Oct.  31  Oct. 

and   I   and      and      and   I   and      and 
Jan.-28;Teb.  1;  Feb.  4;  Feb.  7;  Febll;  Feb.H 

76     I     W  90       .   96  104         110 

days.  '  days.    days.    days.    days.    days. 


h.  m.  I  h.  m.     h.  vi.  i  /i. 
Sun  does  not  set  between- 
Jet.  25  Oct.  '23  Oct.  17  Oct.  l'2|0ct.    6 

and   I  and      and   I  and 

Feb  17:  Febl9;  Feb.'25:  Mar.2; 

116    ;    1'20        182    I    142 

days.  1  days.  ,  days. ;  days. 


10  41 
9  33 

8  46 
8  07 

7  29 
6  62 
6  16 
5  40 

504 
427 

8  47 
807 
2  19 


9  58 

9  00 
8  17 
7  35 
665 
6  17 
6  37 

4  68 
4  18 
3  85 
2  46 
1  42 


9  53 
8  47 
7  53 
7  04 
6  17 
6  80 

443 
3  63 
266 
1  40 


8  22 
7  18 
6  19 
6  21 

4  21 
3  13 
1  40 


I 


I 


Sun  docs  not  rise  between— 


28;Apr.2&;Apr.l9 
and      and      and 
Aug.5;|Aug.9;  Au?.12lAug.l6;!AaBr.l9;  Aug^; 

days.    days.    days. 

i. 


1  30 
286 

3  18 

8  56 

4  80 

5  02 

6  35 
6  07 

6  40 

7  14 

7  61 

8  81 

9  20 
10  34 


0  25 
2  08 
8  01 

344 
423 
4  68 
6  84 
609 
6  46 

723 
803 

8  49 

9  46 


2  07 

3  12 
402 

4  48 
630 
6  13 
666 

748 
886 
943 


Apr. 
and 

Auk5 

1^ 

days. 


30;  Sept, 


2  11 
328 
4  29 
6  24 

6  18 

7  14 

8  16 

9  35 


Sun  does  not  set  between 
28|Oct.  25|Oct.  28  Oct.  17|0ct. 
and      and  I   and      and 
Febl7;  Feb.19;  Feb25;'Mar.  2; 


116 
days. 


120    , 
days.  I 


132 
days. 


142 
days. 


A.  fw.  I  A.  TO.  I  h.  m.  I  h.  m. 
Sun  does  not  set  between- 


and 
Mar.  7; 

153 
days. 


Oct.    1 
and 

Mar  1-2: 

163 
days. 


Sept.26Sept.21 
and      and 

.Mar.l7;May23; 

173    I    184 

days.    days. 


I 


9  16 

7  42  8  85 
6  28  6  30 
606  I    4  34 


8  42  I 
1  46 


2  00 


654 
2  40 


I  Sets 
Mar.'iS 


Sun  does  not  rise  between— 

14  Apr.  8  Apr.  8  Mar.29  Mar.24 

and      and  |  and 

SeptlO;9ept.l5;Sept20: 

161        171    I    181 

days.    days.    days.  | 


and 

.6; 
151 
days. 


I 


2  21 
8  58 

5  14 

6  27 

7  43 

920 


2  44 

453 
6  44 

8  61 


3  46 
788 


Rises 
Sept.21 


12  Ot 


Sun  does  not 
t.    6|0ct.    1 
and      and 
Mar.7:.M.ir.l2; 

153    J     163 
days.    days. 


set  between- 
8ept26  Sept.21 

and  I  and 
Mar.l7;Mftr.23; 

173  184 
I  days.  I  days. 


Digitized  by 


Google 


524 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


Decli- 

Ap- 

Beginning  of  morning  twilight — North  laJtiiude, 

nation 

prox. 
date. 

sun. 

Qf> 

10°  !  20° 

30° 

4(»° 

4.y 

50°    '    55° 

60° 

621° 

65° 

67i° 

70° 

75° 

80°- 

90° 

o     / 

A.m. 

h.m.\  h.m. 

Km, 

Km. 

Km. 

Km.\    Km. 

Km. 

Km, 

Km. 

Km. 

Km. 

Km. 

Km. 

23058 

Jan.  1 

445 

502 

5  17 

5  81 

545 

552 

600 

609 

6  19 

6  24 

6  81 

6J» 

^6  47 
$6  81 

07  11 

(57  69 

Twi- 

2108 

16 

452 

507 

5  21 

588 

5  45 

5  51 

5  67 

604 

6  11 

6  16 

620 

625 

06  47 

f^7  16 

light 

17  89 

31 

458 

5  10 

5  20 

5  30 

588 

5  41 

5  45 

5  48 

5  51 

563 

564 

565 

5  57 

06  59 

(^69 

begins     . 

13  018 

Feb.  15 

500 

509 

5  16 

5  21 

524 

524 

5  24 

523 

620 

6  18 

5  15 

6  12 

506 

4  49 

04  10 

Jan.  80.    ; 

7  808 

Mar.  2 

500 

5  04 

5  07 

506 

603 

500 

456 

4  49 

489 

488 

4  24 

4  13 

3  69 

3  11 

Sun 

1398 

17 

4  57 

4  57 

454 

4  49 

489 

482 

423 

409 

360 

387 

320 

258 

226 

rises 

4 15N 

Apr.  1 

4  52 

4  48 

4  41 

480 

4  13 

4  01 

345 

823 

260 

227 

1  51 

088 

Mar.  19. 

9  51N 
14  SON 

16 
May  1 

4  47 
4  43 

438 
480 

426 
4  14 

4  10 

3  51 

3  45 
3  19 

328 
254 

303 
220 

229 
1  20 

127 

JtlBi 

1 

ither  twilight 

[>r  continuous  daylight  (Table 

18  55 

16 

4  40 

4  24 

404 

886 

2  54 

222 

180 

10)  throughout  the  whole  24  hours  of  each  day, 

between— 

2148 

81 

4  40 

4  21 

8  57 

8  26 

286 

155 

022 

Mays 

Apr.  28 

Apr.  16 

Apr.  8 

Apr.  2 

IMar.  26 

Mar.l4;Mar.  1 

2317 

June  15 

4  41 

4  21 

356 

8  22 

227 

140 

June  2 

and 

and 

and 

and 

and 

land 

end  1  and 

2314N 

80 

445 

4  25 

359 

325 

2  31 

1  44  ;julyl5 

Aug.  6 

Aug.22  Aug.S0 

Sept.  5 

Sept  12l9ept.  17 

Oct,   2  Oct  16 

1 

2140N 
18  48 
14  87 
9  89N 

July  15 
SO 

Aug.U 
29 

448 
460 
450 

4  48 

429 
481 
438 
4  39 

406 
4  14 
4  22 
428 

834 
3  47 

3  59 

4  11 

245 
805 
827 
8  47 

206 
231 
303 
830 

087 
1  48 
229 
306 

' 

1 

Sunsets  j 
Sept  25.    ' 

1  

'.. 

181 
288 

1 

1  82 

1 1 

4  07N 
1428 
728 

8ept.l3 

28 

Oct.  13 

4  44 
4  89 
484 

4  40 
4  89 
4  38 

433 
4  37 
4  40 

422 
4  31 
4  40 

405 
422 
487 

353 
4  15 
4» 

338 
406 
480 

3  16 
3  62 
423 

2  44 
833 
4  18 

2  20 
320 
406 

1  46 
808 
858 

088 
2  45 
8  47 

1 

202 
383 

2  44 

12  518 

28 

480 

438 

445 

460 

453 

453 

453 

4  51 

4  49 

446 

4  43 

439 

4  34 

4  16 

08  85 

17  298 

Nov.12 

4  29 

4  41 

4  51 

500 

506 

5  18 

5  15 

5  18 

5  21 

522 

523 

524 

5  25 

05  27 

05  26 

Twi- 

20 59 

27 

480 

445 

458 

5  11 

522 

528 

584 

541 

5  48 

5  62 

5  57 

602 

(^07 

f^23 

06  60 

light 

2302 

Dec.  12 

485 

452 

507 

5  21 

585 

5  42 

560 

559 

608 

6  14 

6  21 

628 

(■yd  86 

()7  01 

07  48 

ends 

23  228 

27 

442 

4  59 

5  16 

529 

548 

5  51 

559 

608 

6  IS 

6  24 

6  31 

689 

06  48 

07  14 

08  04 

Nov.  14. 

1  Decli- 

Ap- 

•  En 

d  of  ti-ening 

twilight — North  latitude. 

I  nation 
sun. 

1 

prox. 
date. 

1 

QP 

lOO 

20° 

80° 

40O 

45° 

50° 

55° 

60° 

624° 

65° 

674° 

70° 

75P 

80° 

90° 

o     / 

Km, 

Km. 

h.m. 

Km. 

Km. 

Km. 

Km. 

Km. 

Km. 

Km. 

Km. 

Km, 

Km. 

Km. 

A.1II. 

28  038 

Jan.   1 

722 

705 

650 

686 

622 

6  15 

607 

558 

5  48 

543 

536 

529 

05  20 
05  49 

(H56 

(H09 

Twi- 

2102 

16 

727 

7  12 

659 

6  47 

635 

629 

623 

6  16 

609 

605 

600 

555 

^?5  85 

()5  66 

light 

17  31 

31 

729 

7  17 

7  07 

658 

650 

6  46 

6  48 

640 

6  37, 

635 

6  84 

683 

^82 

^)6  81 

(^31 

begins 

12  518 

Feb.  15 

728 

720 

7  13 

709 

706 

705 

7  06 

707 

7  10 

712 

7  15 

7  19 

724 

^7  42 

08  23 

Jan.  80. 

1     7188 

Mar.  2 

725 

7  21 

7  19 

7  19 

722 

725 

780 

737 

7  47 

754 

803 

8  14 

828 

9  19 

Sun 

1278 

426N 

1  lOOlN 

14  59N 

17 

Apr.  1 

16 

May  1 

7  21 
7  16 
7  13 

7  12 

7  21 
7  21 
722 

7  24 

723 
728 
784 

7  41 

729 
739 
750 

804 

738 
766 
8  16 

837 

7  46 
808 

8  33 

9  01 

756 
8  24 
8  57 

986 

809 
8  47 
932 

10  87 

829 
920 
10  40 

Itisc 

8  42 

9  45 

859 
10  21 

9  22 
11  47 

955 

rises      , 
Mar.  19.    ■ 



'ither  twilight  or  contii 

luousda 

ylight  (Table 

19  02 

16 

7  13 

7  29 

7  49 

8  17 

859 

932 

10  24 

10)  throughout  the  whole  24  hours 
between— 

of  each  day. 

2153 

81 

7  16 

784 

758 

830 

9  19 

10  00 

1189 

May  i 

Apr.  23 

Apr.  15  Apr.  8 

Apr.     5 

Mar.  26 

Mar.l4  Mar.  1 

2818 

June  15 

7  19 

7  39 

804 

888 

983 

10  20 

June  2 

and 

and 

and 

and 

and 

and 

and 

2812N 

30 

722 

7  42 

807 

841 

985 

10  22 

July  15 

Aug.  6 

Aug.22 

Aug.80 

Sept.  5 

Sept.  12 

3ept  17 

Oct.  2 

Oct  16 

2185N 
18  36 
14  28 
929N 

8  55N 
154S 
740 

July  15 

80 

Aug.M 

Sepcg 
Oct.  18 

7  28 
7  24 
7  19 
7  14 

708 
703 
650 

742 
788 
781 
722 

7  12 
708 
655 

805 
768 
7  47 
784 

7  19 
704 
6  52 

837 
825 
809 
760 

780 
7  10 
662 

926 
906 

8  42 
8  14 

7  46 
7  19 
655 

10  05 
988 
905 
8  81 

768 
726 
658 

1131 
10  27 
989 
864 

8  18 
786 
702 

Sunsets 
Sept  25. 

.     .  .. 

10  35 
928 

885 
748 
709 

10  26 

906 
807 
7  18 

980 
820 
725 

10  03 
836 
733 

1104 
858 
744 

928 

758 

845. 

13  028 

28 

658 

6  49 

648 

688 

685 

684 

684 

685 

638 

640 

643 

6  47 

6  52 

709 

07  46 

.17  388 

Nov.12 

700 

648 

687 

628 

620 

6  16 

6  18 

6  10 

6  07 

605 

604 

602 

602 

05  60 

05  60 

Twl- 

2105 

27 

705 

660 

687 

624 

6  18 

607 

600 

564 

5  46 

6  42 

588 

688 

()5  27 

f)5  11 

iH4Z 

light 

2804 

Dec.  12 

7  12 

655 

640 

6  26 

6  12 

605 

5  57 

548 

588 

583 

526 

5  19 

(^  10 

^H46 

^^60 

ends 

28218 

27 

720 

703 

6  47 

688 

6  19 

6  11 

608 

554 

543 

588 

5  31 

528 

05  14 

04  49 

^56 

Nov.  14, 

1 

•• 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 

uigriizea  oy 


Google 


TABLK  11.— MEAK  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


525 


!         1 

I)ecll-      Ap- 

Beginning  of  Tnoming  ttoUighl — Sovlh  latitude. 

natioii    prox. 

1 

0° 
k.m. 

l(P  '   20° 

1 

30° 

40°   '   45P 

50° 

55° 

60° 

62^o 

65° 

67P 

70° 

A.  TO. 

75° 

80°          90° 

h.m. 

h.m. 

A.  TO. 

h.m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

"a.to." 

<    2:^a5S  Jail.   1 
21  OS    •           16 

4  45 
452 

425 
4  34 

400 
4  11 

826 
3  41 

282 
263 

146 

2  15 

Jan.  11 
100 

Nov.lC 
and 
Feb.  2 

It  is  either  twilight  or  continuous  dayl^fht  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 
between— 

17  39               31 

458 

4  48 

4  24 

358 

3  19 

240 

206 

Oct.  26  Oct  19 

Oct.  12lOct.     6|9ept.  29|8eptl5Sept.  2    •              || 

i:i01S    Feb.  15 

500 

4  49 

4  85 

4  14 

345 

823 

268 

■'206* 

Feb.  18 

Feb.  26 

Mar.  3 

Mar.  10  Mar.  16 

Mar.29 

Apr.  11 

7  30S   Mar.  2 

1  ays         17 

1  l.')N  Apr.  1 

500 
4  57 
4  52 

4  58 

454 
4  54 

4  43 
4  49 
464 

4  29 

4  41 
4  51 

408 
427 
4  44 

353 
4  17 
439 

338 
406 
4  31 

304 
8  47 
4  21 

2  19 

3  21 
407 

1  40 
303 
8  67 

Sunsets 
Mar.  23. 

"2'89' 
844 

"2  04* 
828 

***6*6i* 

806 

'T87" 

y.ilN           16 

4  47 

458 

4  67 

459 

469 

4  57  I    4  54 

450 

444 

489 

484 

426 

4  16 

8  48 

"'2'i9" 

U.SON  May   1 

448 

453 

5  01 

507 

5  12 

6  14       5  15 

5  16 

6  16 

5  15 

5  14 

5  12 

509 

500 

04  38 

Twi- 

IS 55    !          16 

440 

4  52 

506 

5  16 

5  24 

529  ,    583 

588 

542 

546 

5  47 

550 

668 

06  00 

06  11 

light 

■*\  48              81 

440 

455 

509 

622 

5  35 

541       548 

566 

604 

608 

6  13 

6  19 

^26 

(^45 

07  20 

ends 

23 17     Junel6 

4  41 

458 

6  14 

628 

5  42 

550      558 

606 

6  17 

628 

629 

637 

(«46 

07  12 

08  01 

May  12. 

•23  14N           30 

4  45 

5  02 

6  17 

6  31 

5  45 

5  53       6  01 

609 

6  20 

625 

632 

6  40 

$6^ 

07  14 

i803|        -          II 

2140N 

July  15 

448 

504 

5  17 

582 

5  43 

5  49 

556 

603 

6  11 

6  16 

620 

627 

06  83 

06  52 
06  07 

07  25 

Twl- 

'    18  43 

80 

4  50 

503 

5  14 

526 

584 

588 

543 

5  47 

5  51 

553 

556 

568 

6  01 

()6  16 

light 

14  37 

Auar.l4 

450  1  500 

508 

5  14 

5  19 

5  21 

522 

522 

522 

5  21 

5  19 

5  17 

5  14 

504 

04  40 

begins 

9  39NI          29 
1 

4  48     4  51 

j 

458 

500 

4  59  >  458 

455 

450 

443 

4  39 

482 

426 

4  14 

840 

2  12 

Aug.  2. 

4  07NSept.l8 

444     446 

446 

4  42 

4  86     4  80 

423 

4  12 

3  67 

3  47 

385 

3  19 

256 

124 

Sun 

142S 

728 

12  61S 

'    17  29S 

28 

Oct.  13 

28 

Nov.12 

4  39     4  36 

4  31 
4  17 
404 

3  56 

4  28 
403 
844 

329 

409  1  4  00 
8  42  1  8  27 
3  15  1  2  54 

2  49     2  22 

3  47 
807 
2  24 

188 

829 
289 
138 

Nov.lO 

303 
1.68 

2  45 
1  15 

220 

1  44 

030 

rises 
Sept.21. 

484 
4  30 

429 

427 
4  19 

4  14 



It  is 

iithert 

ivUight 

orcontii 

luousda 

ylight 

Table 

20  59 

27 

4  30 

4  12 

350 

3  19 

2  82     1  56 

042 

and 
Feb.  2 

10)  throughout  tlie  whole  24  hours  of  each  day, 
between— 

2302 

Dec.  12 

4  85 

4  15 

850 

3  16 

2  23     1  37 

Dec.  3 



Oct.  26  Oct.  lOjOct.  12  Oct.      6Bept.  29'Sept  15  Sept.  2 

.   23  228 

27 

4  42 

422 

3  67 

322 

2  28     1  40 

Jan.  11 



Feb.l8Feb.25;Mar.  3  Mar.  lObfar.  16Mar.29  Apr.ll 

Decli- 

Ad- 

End  of  evening  twilighi-So^h  latitude. 

nation    prox. 
;    Mun.  1  date. 

II 

. 

J    / 

(P 

1(P 

W> 

30° 

40° 

45° 

50° 

66° 

A.  TO. 

60° 

624° 

66° 

674° 

70° 

75° 

80° 

90° 

h.m. 

Km. 

h.m. 

h.fn. 

h.m. 

k.m. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO.         A.  TO. 

A.  TO. 

23  03S  Jan.   1 
2102              16 

7  22 
727 

7  41 
746 

807 
808 

8  41 
839 

934 
926 

10  20 
10  04 

Jan.  11 
11  17 

Nov.lO 
and 
Feb.  2 

It  is  either  twilightor  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 
between— 

17  31 

31 

729 

744 

803 

829 

907]  936 

10  20 

Oct.  26  Oct.  19 

Oct.  12;0ct.      61 

Sept.  29  Sept  15  Sept.  2.                1 1 

;   12  618 

Feb.  16 

728 

789 

7  54 

8  14 

843 

906 

9  84 

'i6'26* 

Feb.  18  Feb.  25 

Mar.  8 

Mar.  10 

Mar.  16  Mar.29;  Apr.  11 

7  188 
1278 
4  26N 

Mar.  2 

17 

Apr.  1 

725 
7  21 
7  16 

782 
723 
7  14 

7  41 
728 
7  14 

7  65 
786 
7  17 

8  16 
7  49 
724 

8  31 
7  69 
729 

8  51 
8  11 
786 

9  19 
829 
746 

10  03 
854 
8  00 

10  41 
9  12 
8  10 

Sunsets 
Mar.  23. 

■'9'86' 
8  22 

'"ioio* 

838 

■*ii*67* 

900 

'i6'26* 

lOOlN 

16 

7  13 

7  07 

708 

700 

7  01 

702 

704 

708 

7  15 

720 

725 

783 

7  42 

8  14 

"9'86* 

14  59N 

May  1 

7  12 

702 

653 

6  47 

6  42 

640 

638 

688 

688 

688 

639 

6  41 

648 

6  51 

07  13 

Twi- 

1902 

16 

7  13 

669 

648 

6  87 

628 

623 

6  19 

6  14 

609 

607 

604 

6  01 

568 

06  50 

()5  39 

light 

2153 

31 

7  15 

6  59 

6  45 

688 

620 

6  13 

606 

559 

5  51 

546 

641 

585 

06  28 

()6  08 

(^83 

ends 

2318 

Junel5 

7  19 

702 

6  47 

682 

6  18 

6  10 

602 

554 

5  43 

687 

6  31 

523 

(H48 

()^69 

May  12. 

2312N 

80 

722 

706 

650 

686 

6  21 

6  14 

6  06 

5  57 

6  47 

5  41 

535 

627 

05  18 

04  63 

04  05 

2136N 

July  15 

728 

708 

654 

6  41 

629 

622 

6  16 

609 

6  01 

556 

5  61 

646 

06  89 

05  21 

06  07 

04  49 

Twi- 

18 36 

80 

724 

709 

658 

648 

639 

685 

6  31 

626 

622 

620 

6  18 

6  16 

6  18 

06  59 

light 

(  14  28 

Aug.l4 

7  19 

709 

7  02 

665 

6  51 

6  49 

648 

6  48 

6  49 

650 

6  61 

668 

666 

^07 

07  88 

begins 

9  29N 

29 

7  14 

708 

704 

708 

703 

705 

708 

7  18 

7  20 

726 

7  31 

739 

760 

826 

9  57     Aug.  2. 

355N 

Sept.l8 

7  08 

707 

707 

7  10 

7  17 

723 

780 

7  41 

766 

807 

820 

837 

860 

10  86 

Sun 

1548 
740 
13028 

17388 

28 

Oct.  18 

28 

Nov.12 

708 
659 
658 

700 

705 
7  06 
709 

7  16 

7  11 
7  16 
724 

784 

7  19 
780 
744 

800 

7  88 

7  52 

8  14 

889 

7  48 
807 
885 

906 

756 
827 
906 

9  52 

8  14 
866 

9  52 

Nov.lO 

8  41 

9  42 

900 
10  28 

924 

10  01 

1129 

rises 
Sept.21. 

It  is 

iithert 

urilight 

or  contln 

uousde 

ylight  1 

Table 

2106 

27 

705 

728 

7  46 

8  16 

904 

9  42 

10  56 

and 
Feb.  2 

10)  throughout  ihe  whole  24  hours  of  each  day, 
between— 

2304 

Dec.  12 

7  12 

782 

7  57 

8  31 

924 

10  11 

Dec.  3 

Oct.  26 

Oct.  19  Oct.  12iOct.     5|8ept.  29  Sept  15:8ept.  2 

28  218 

27 

720 

740 

806 

839 

934 

10  22 

Jan.  11 



Feb.  18 

Feb.  25 

Mar.  3:Mar.  lOlMar.  16,Mar.29Apr.ll 

* 

' 

0Sun  does  not  rise:  Iwilight  la.<it8  from  morning  to  evening,  being  strongest  at  noon. 
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526  TABLE  12.— REDUCTION  OF  IX)CAL  MEAN  TIME  OF  SUNRISE  AND  8UN8^;T 

TO  STANDARD  MERIDIAN  TIME. 


1 

DifTerenoe  of 

Difference  of  longi- 
tude between  lo- 

Reduction 

'Difference  of  lonij^- 
1    tude  between  lo- 

Reduction 

longitude 

Reduction 

to  be  applied 

to  be  applied 

1  between  lo- 

to be  applied 

cal  and  standard 

to  local 

cal  and  standard 

to  mean 

cal  and 

to  mean 

meridian. 

mean  time. 

1    meridian. 

local  time. 

,   standard 

local  time. 

O       '              o       / 

Miniitfii. 

I 

1   meridian. 

Of                   Of 

Minutes. 

! 

Hourg. 

0  00  to  0  07 

0 

1      7  23  to    7  37 

30 

15 

1 

0  08  to  0  22 

1 

7  38  to    7  52 

31 

1              30 

2 

0  23  to  0  37 

2 

7  53  to    8  07 

32 

1              45 

3 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

8  2    to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

,      8  38  to    8  52 

35 

90 

6 

1  23  to  1  37 

6 

8  53  to    9  07 

36 

105 

7 

1  38  to  1  52 

7 

■      9  08  to    9  22 

37 

120 

8 

1  53  to  2  07 

8 

,      9  23  to    9  37 

38 

135 

9 

2  0|  to  2  22 
2  23  to  2  37 

9 

9  38  to    9  52 

39 

150 

10 

10 

9  53  to  10  07 

40 

165 

11 

2  38  to  2  52 

11 

1    10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

10  38  to  10  52 

43 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

18 

11  53  to  12  07 

48 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

5  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55. 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

7  08to7  22 

29 

14  38  to  14  52 

59 

If  local,  meridian  is  east  of  standard  meridian,  subtract  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  15^,  use  the  first  part  of  the  table.  For  ^freater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  nearest 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  the 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 
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This  Index  gives  the  mAiitime  States  of  the  United  States  and  Provinces  of  Canada;  the  principal  countries  of  the  world; 
important  islands  and  bodies  of  water,*and  the  70  ports  for  which  full  predictions  are  given,  these  ports  being  printed  in  small  capi- 
tals here  and  also  in  Table  3. 

In  order  to  find  any  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  country,  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A.  P«Ke. 

Abyssinia ^ 428 

Aden,  Arabia 265, 428 

Admiralty  Inlet,  Wash 394 

Adriatic  Sea 434 

Africa 428 

Alabama 374 

Alaska 400 

Alaska  Peninsula 404 

Aleutian  Islands 404 

Algeria 432 

Amoy,  China 193, 410 

Annual  variation  in  mean  sea  level 458 

Anticosti  Island 342 

Apia,  Samoa  Islands 217, 418 

Arabia 428 

Arabian  Sea 426 

ArcticOcean 338,406,450,452 

Argentina 380 

Arzobispo  Islands 416 

Asia 406,426,432 

Asia  Minor 432 

Astoria,  Or€« 157, 392 

Auckland,  New  Zealand 225, 422 

Australasia 420 

Australia 424 

Austral  Islands 418 

Austria 434 

Azores 432 

B. 

Bahamas 376 

Baltimore,  Md 97,364 

Bali  Island,  East  Indies 412 

Banks  Islands,  South  Pacific 422 

Baluchistan 426 

Bass  Strait,  Australia 424 

Batavia,  Java 205,412 

Bay  of  Bengal f 426 

Bay  of  Biscay 436 

Bayof  Fundy 346 

Behm  Canal,  Alaska 400 

Bellingham  Bay,  Wash 396 

Belize,  Central  America 374 

Belgium 448 

Bering  Sea 404 

Bermuda  Islands 376 

Bombay,  India 257,426 

Bonin  Islands,  North  Pacific 416 

Borneo 414 

Boston,  Mass 69,350 

Brazil 378 

Brbbt,  France 281,436 

British  Columbia 396 


Page. 

Buenos  Aires,  Argentina 133, 380 

Buzzards  Bay 352 

C. 

Calcutta,  India 245,426 

California 388 

Campbell  Island,  B.  C 398 

Canary  Islands 432 

Canal  Zone 378, 3f  6 

Cape  Breton  Island,  Nova  Scotia 344 

Cape  Colony,  Africa 430 

Cape  Fear  Kiver  and  branches 368 

Cape  Horn,  South  America 137, 882 

Capetown,  Africa 269,430 

Cape  Verde  Islands 432 

Caribbees  or  Lesser  Antilles 378 

Caribbean  Sea -. 374 

Carimata  Strait 414 

Caroline  Islands,  North  Pacific 416 

Carquinez  Strait 390' 

Casco  Bay,  Maine 350 

Cebu  Island,  P.  1 416 

Celebes,  East  Indies 414 

Chappaquiddick  Island,  Mass 352 

Charleston  (Custom-House) ,  S.  C 113, 370 

Chatham  Sound,  B.  C 400 

Chatham  Strait,  Alaska 402 

Chesapeake  Bay 362 

Chile 382 

China 410 

Clarence  Strait,  Alaska . ,' 400 

Cochin  China 410 

Colombia,  South  America 378,386 

Colombo,  Ceylon 253,426 

Columbia  River 392 

Connecticut 354 

Cook  Islands,  South  Pacific 418 

Cooklnlet,  Alaska 404 

Coos  Bay,  Oregon 392 

Cordova  Bay,  Alaska 402 

Costa  Rica 376,386 

Cross  Sound,  Alaska 404 

Cuba 376 

Cumberland  Sound 338 

Current  tables 463 

D. 

Delaware  Bay,  River,  and  State 360 

Denmark 450 

District  of  Columbia 366 

Dixon  Entrance,  Alaska  and  B.  C 400 

Dover,  England 305,440 

Dublin  Bay  (Kingstown),  Ireland 321,446 

527 
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E. 

Eastern  or  Malay  Archipelago 412 

East  Indies 412 

Ea8tRiver,N.  Y 364 

Ecuador 386 

Edinburgh  (Leith),  Scotland 289,438 

Egypt 428,432 

England 440 

English  Channel 436 

Equation  of  time 460 

Europe 434 

Explanation  of  tables 37 

F. 

Faroe  Islands 448 

Falkland  Islands 382 

Fbrnandina,  Fla 121,370 

Fiji  Islands 418 

Finlayson  Channel,  B.  C 398 

Fisher  Channel,  B.  C 398 

Fitzhuffh  Sound,  B.  C 398 

Flores  Island,  East  Indies 412 

Florida 370 

Formosa  Island 408 

France 434,436 

Franz  Josef  Land 462 

Frederick  Sound,  Alaska 402 

Friendly  Islands 418 

G. 

Galapagos  Islands 386 

Galvkbtton,  Tex 129, 374 

Gaspar  Strait,  East  Indies 414 

Georgia 370 

Georgia  Strait,  Wash,  and  B.  C 396 

Germany 448 

Gilbert  Islands .* 416 

Governors  Island,  N.  Y 85,368 

Grays  Harbor,  Wash 394 

Greece 434 

Greenland 338 

Greenock,  Scotland 317, 444 

Grenville  Channel,  B.  (■ 398 

GrinnellLand : 338 

Guam  Island,  Marianas 416 

Guatemala 374,388 

Guiana,  South  America 378 

Guimaras  Island 414 

Guinea,  Africa 430 

Gulf  of  California,  Mexico 388 

Gtilf  of  Mexico 372 

Gulf  and  River  of  St.  I-Awrence 340, 342 

H. 

Haiti 376 

Halifax,  Nova  Scotia 57, 344 

Hah BURO,  Crermany 329, 450 

Harlem  River,  N.  Y 356 

Harmonic  constants 454 

HaroStrait,  Wash 396 

Havre,  France 285,438 

Hawaiian  Islands 418 

Hebrides  Islands 448 

Height  of  tide  at  any  time 333 

Hervey  Islands 418 

Hokushu  Island 406 

Holland 448 

Honduras 374, 386 

Hongkong,  China 197,410 

Honolulu,  Oahiil.,  Hawaiian  Islands 213,418 

Honshu  Island 408 

Hood  Canal,  Wash 394 

Hudson  Bay  and  Strait 388 

Hudson  River,  N.  Y 358 

Hull,  England 293,440 


Iceland 338 

Icy  Strait,  Alaska 404 

IloiloStrait 414 

Index  to  Principal  Ports 52 

India 426 

Indian  Ocean  islands .' 428 

Ireland 444 

Islands  of  the  Pacific  Ocean 414 

Isle  of  Man 444 

Italy 434 

J. 

Jamaica : 376 

James  River,  Va ^ 368 

Jan  Mayen  Island 338 

Japan 406 

Java 412 

Juan  de  Fuca  Strait 394 

K. 

Kamchatka 406 

Karachi,  India 261,426 

KekuStrait,  Alaska 402 

Kennebec  River,  Me 348 

Kermadec  Islands 418 

Key  Wbst,  Fla 125,372 

Kingstown,  Ireland 321, 446 

Kiushu  Island,  Japan 408 

KoDiAK,  Kodiak  Island,  Alaska 169, 4(M 

Kongo  River,  Africa 430 

Korea 410 

L. 

Labrador 340 

Leith,  Scotland 289, 438 

Lesser  Antilles 378 

Leyt«  Island,  P.  I 416 

Liberia 430 

Lisbon,  Portugal 273,434 

Liverpool,  England 313,442 

Lombok  Island,  East  Indies 412 

London  Bridge,  England 301, 440 

Longlsland,  N.  Y 3.t6 

Long  Island  Sound 354 

IjOo  Chix>  Inlands 408 

I^uisiade  Archipelago 422 

Louisiana 374 

Low  An'hipelago 418 

Lower  California 388 

Loyalty  Islands 422 

Lummi  Bay,  Wash 396 

Luzon  Island,  P.  I 416 

Lynn  Canal,  Alaska 402 

M. 

Mada^rascar 428 

Madeira  Islands 432 

Madras,  India 249, 426 

Magellan  Strait 380 

Maine      346 

Malakka  Strait^  Sumatii  .!..!!.!.!]!!!!!!!'!!      412 

Malay  Archipelago 412 

Malay  Peninsula 410 

Manila,  Pasig  River  entr.,  Philippine  Ids ...  209,416 

Mangarei  Island,  East  Indies 412 

Marianas 416 

Marquesas  Islands ^ 418 

Marshall  Islands 416 

Marthas  Vineyard 352 

Maryland 362,366 
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MasBachusetts 350 

Mediterranean  Sea 452 

Miyako  Shna  Islands,  Japan 408 

Mblbournb,  Australia 233, 424 

Mexico 374,388 

Milbank  Sound,  B.  C 398 

Mindanao  Island .* 414 

Mindoro  Island 416 

Mississippi 374 

Molukka  Islands -..  414 

Moon's  phases,  distance,  and  declinations 462 

Moon's  transits 460 

Morocco 432 

Mozambique 428 

Muskeget  Island,  Mass 352 

N. 

Nagasaki,  Japan 181, 408 

Nantucket  Sound 350 

Narraj2:ansett  Bay 352 

Natal,  Africa 430 

Navigator  Islands 418 

Netherlands 448 

Newark  Bay,  N.  J 358 

New  Britain  Island 422 

New  Brunswick  ..* 342,346 

NewCaledonia 422 

Newfoundland 340 

New  Guinea 422 

New  Hampshire 350 

New  Hanover  Island 422 
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New  Ireland  Island 422 

New  Jersey 358 
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Newport,  R.  I... 73,352 

New  South  Wales 424 

New  York 354 

New  York  (Governors  Island) ,  N.  Y 85, 358 

New  Zealand 420 

Nicaragua 376,386 
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North  Australia 424 

North  Carolina 368 

North  Island,  New  Zealand 420 

North  Sea 448 

Norway 450 

Norton  Sound,  Bering  Sea 406 

Nova  Scotia 344 

Nova  Zembla 452 

O. 

Ogden  Channel,  B.  C 400 

Okhotsk  Sea 406 

Old  Point  Comport,  Va 105, 368 

Orange  River 430 

Oregon 392 

Orkney  Islands 448 

P. 

Pacific  Ocean  Islands 416 

Padilla  Bav,  Wash 396 

Palawan  Island ,  P.  I 41 4 

Panama,  Panama  Canal  Zone 145, 378, 386 

Panay  Island 414 

Pago  Pago,  Tutuila  I. ,  Samoa  Islands 418 

Papua 422 
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Pennsylvania 360 

Penobscot  Bav  and  River 348 
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Portland,  Me ' 65,350 

Portland  Canal,  etc.,  Alaska  and  B.  C 400 

Porto  Rico,  West  Indies 378 

Port Townsend,  Wash 161,394 

Portugal 434 

Possession  Sound  and  Port  Susan,  Wash 394 

Potomac  River,  Md.,  Va.,  and  D.  C 364 

Prince  Edward  Island 344 

Prince  "William  Sound,  Alaska 404 

Principe  Channel,  B.  C 398 

PugetSound,  Wash 394 

Q. 

Quebec,  Province  of 340 

Queen  Charlotte  Islands,  B.  C 398 

Queensland 424 

QcEENerrowN,  Ireland '. 325, 446 

R. 

Rangoon,  Burma 241, 426 

RaritanBay : 358 
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Revillagieedo  Channel,  Alaska 400 

Rhode  island 352 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 408 
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Russia  ..., 450 
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Sacramento  River,  Cal 390 

Sahara 432 

St.  Croix  River,  Me 346 

St.  John,  New  Brunswick 61, 346 

St.  Johns,  Newfoundland ".  53, 340 

St.  Lawrence  River  and  Gulf 340,342 

Salvador,  Central  America 386 
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Sandy  Hook,  N.  J 89,358 
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San  Juan  Channel,  Wash 396 

San  Juanico  Strait,  P.  1 416 

San  Pablo  Bay ,  Cal 390 

San  Pedro  Channel,  Cal 388' 

Sannak  Islands,  Alaska 404 

Santa  Barbara  Channel,  Cal 388 

Santa  Cruz  Islands,  South  Pacific 422 

Santo  Domingo 376 

Saratoga  Passage,  Wash 394 

Savannah  Entrance,  Ga 117, 370 

Schuylkill  River,  Pa 362 
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Shanghai,  China 189,410 

Sheebness,  England 297, 440 

Shetland  Islands 448 

Shikoku  Island,  Japan 408 

Siam....: 410 

Siberia,  Arctic  Ocean 406 

Siberia,  Pacific  Ocean 406 

Sierra  Leone 430 

Singapore 201, 410 

Sitka,  Alaska 165,402 

Skagit  Bay,  Wash 394 

Smithlnlet,  B.  0 398 

Society  Islands 418 

Solomon  Islands 422 

Somaliland 428 

South  America 378 

South  Australia 424 

South  Carolina 370 

South  Georgia 382 

South  Island,  New  Zealand 420 

Spain 434 

Spitzbergen 452 

Staten  Island,  N.  Y 356 

Stephens  Passage,  Alaska 402 

Stewart  Island,New  Zealand 420 

Suisun  Bay,  Cal 390 

Sulu  Islands ' 414 

Sumatra 412 

Sumba  Island,  East  Indies 412 

Sumbawa,  East  Indies 412 

Sumner  Strait,  Alaska 400 

Sunda  Strait,  East  Indies 412 

Sunrise  and  sunset 503 

Sydney,  Australia 229, 424 

Syria 432 

T. 

Tasmania 424 

Texas 374 

Tientsin  Entrance,  China 185, 410 

Tierra  del  Fuego 382 

Timor  Island,  East  Indies 412 

Tokelau  Islands 418 

Tongalslands 418 

Trinidad 378 

Tripoli 432 


Tsushima  Island,  Japan 406 

TiJamotu  Islands 418 

Tubuai  Islands 418 

Tuckemuck  Island 352 

Tunis 432 

Tutuila  Island,  Samoa  Islands 418 

Twilight  tables 524 

U. 

Umpqua  River,  Oreg 392 

Union  Islands 418 

United  States 346,388 

Uruguay 380 

V. 

Valparaiso,  Chile 141, 384 

Vancouver  Island 396 

Variations  in  mean  sea  level 458 

Venezuela 378 

Victoria,  Australia 424 

Vineyard  Sound,  Mass 352 

Virginia 362,364 

W. 

Wales 442 

Washington,  State  of 392 

Washington,  D.  C 101,366 

Wellington,  New  Zealand 221, 420 

Western  Australia 426 

West  Indies 376 

White  Sea,  Russia 452 

Willapa  Bay,  Wash 394 

Willets  Point,  N.  y 81,356 

Wilmington,  N.  C 109,368 

Wrangell  Strait,  Alaska 402 

Wright  Sound,  B.  C 398 

Y. 

Yaquina  Bay  and  River 392 

Yokohama,  Japan 177, 408 

Z. 
Zanzibar 428 
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NOTE. 

'In  the  preparation  of  tliese  tide  tablets  tbe  best  available  material  has  been  used;  but 
the  predictions  and  tidal  constants  are  necessarily  of  unequal  merit  for  different  parts  of  the 
globe,  owing  to  a  lack  of  properly  distributed  observations  upon  which  to  base  conclusiont^. 

It  is  our  purpose  to  substitute  better  values,  as  soon  as  obtained,  wherever  tlose  given 
may  prove  unsatisfactory,  and  therefore  any  tidal  observations,  even  if  consisting  of  only  a 
few  tides,  will  be  very  acx;eptable. 

To  persons  willing  to  aid  in  the  collecting  of  tidal  data,  we  would  suggest  to  observe 
the  height  of  the  sea  at  regular  intervals  of  one  hour,  day  and  night,  whenever  practicable, 
rather  than  the  high  and  low  waters  only  for  the  same  period.  Observations  taken  even  at 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  wiH  be  uaeful. 

It  must  be  borne  in  mind  that  these  tables  aim  to  give  the  times  and  heights  of  high 
and  low  waters,  and  not  the  times  of  turning  of  the  current  or  of  slack  water.  For  oceaii 
stations  there  is  usually  but  little  difference  between  the  time  of  high  or  low  water  and  the 
beginning  of  ebb  or  flood  current;  but  for  places  in  narrow  channels,  landlocked  harbors, 
or  on  tidal  rivers  the  time  of  slack  current  may  differ  by  two  or  three  hours  from  the  time 
of  high  or  low  water  stand,  and  local  knowledge  is  required  to  enable  one  to  make  the  proper 
allowance  for  this  delay  in  the  condition  of  tidal  currents. 

If  is  desired  to  collect  information  relating  to  tidal  currents  with  the  view  of  including 
it  in  subsequent  issues  of  this  publication. 

All  persons  are  invited  to  send  information  or  suggestions  for  increasing  tbe  usefulness 
of  these  Tide  Tables  to  the 

SUPERINTENDENT  OF  THE  C/OAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  SrA. 
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